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MAKING STEAM FOR 
INDUSTRY 


Steam Generation is a combined process of heat libera- 
tion and heat absorption. The fuel burning equipment, 
the furnace and the steam boiler must be co-ordinated 
in one unified design —to assure efficient and depend- 
able performance. 

There is no sharp dividing line between the respon- 
sibilities of the stoker or burner manufacturer, the fur- 
nace builder and the boiler maker. The performance 
of individual elements is secondary to the performance 
of the combination—as a unit. 

The ultimate goal sought is to produce steam at the 
minimum cost, giving proper consideration to all the fac- 
tors which enter into the problem of steam generation. 

This company offers—one contract, one responsibility 
—for complete fuel burning and steam generating in- 
stallations. 
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200 Madison Avenue - - - New York 
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NEW YORK 
LIFE BUILDING 


CASS GILBERT 
Architect 





Reproduction from an 
old print showing one 
of the steps toward 
present day Vertical 
, Transportation. 








ONWARD AND UPWARD 


NODAY Civilization marches onward and upward. The development Bi: 

of a city requires tall buildings which increase land values by giving “33M 
added income from costly real estate. 7 at 
if 















The elevator by making the skyscraper possible has in this way added 
untold wealth to the cities of the world. 

Developed step by step from the crudest early apparatus, the modern 
elevator is a marvel of mechanical genius—speedy, safe, dependable. 

Since Elisha Graves Otis produced the first safe elevator in 1852, Otis 
has been the “World’s Word for Elevator Safety”. 


OTIS ELEVATOR COMPANY 


OFFICES IN ALL PRINCIPAL CITIES OF THE 
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Pneumatic Tools 


Without the riveting hammer, or “gun,” 
as it is sometimes called, we should have no 
towering skyscrapers—none of the massive 
structures that characterize our modern 
industrial life. 


° 


Few, however, understand the important 
work that falls to the lot of other pneuma- 
tic tools. Chippers, drills, grinders, hoists— 
they replace hand labor in every trade and 


speed the output of all our present-day 
commodities. 


The Ingersoll-Rand line includes over 
1,000 sizes and types of air compressors 
and as many labor-saving pneumatic tools. 


INGERSOLL-RAND COMPANY 
11 Broadway . New York City 


Offices in principal cities the world over 
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A Hercules Glazier Enter- 
ing Top of Glaze Mill with 
Car of Green Grain. 
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The 
Powder Maker 


Considering how important his work is to the 
public, it is fitting that more should be known 
about the powder maker and his job. 

The characteristics which fit him for his work 
are as largely mental as physical, and the work 
itself develops his acuteness of mind —his powers 
of observation, judgment, and decision. 

The powder worker trained in the school of 
the Hercules plants learns to take in all his sur- 
roundings at a glance. If he enters one of the 
small buildings on a dynamite or black powder 
line nothing escapes him. He sees instantly 
many things which by the ordinary observer 
would be unnoticed. 

A large part of the explosives used in the 
United States is made by the men in Hercules 
plants. 

Behind all our manufacturing industries and 
our railroads, behind all the useful and beauti- 
ful objects fashioned out of metals stands the 
powder worker. Without the explosives he 
supplies—hundreds of millions of pounds 
annually—the miner’s efforts to move the vast 
inert bodies of ore and coal would be as futile 

as the scratching of hands. 


HERCULES POWDER,COMPANY 


(INCORPORATED) 


HERCULES POWDER COMPANY, Inc., 941 King Street, Wilmington, Delaware 


Sign and mail this coupon for a free sample copy of The Explosives Engineer—the only magazine devoted to promoting 
safe and efficient methods of blasting about which every engineer should know something. 
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Grinding Wheels 
Grinding Machines 











Paul Bunyan Is Here! 


In those delightful fables of the 
North Woods, Paul Bunyan does 
wondrous works, far beyond the 
realm of human possibility, always 
on a gigantic scale. 


But what was the miracle of yester- 
day is the reality of today. Norton 
Pulpstones — modern giants — with 
speed and regularity shred the mil- 
lions of logs which flow down to the 
paper mills. 


Mere man could not compete with 
Bunyan in the North Woods. Even 
so the old quarried sandstones yield 
to the prowess of pulpstones, manu- 
factured by Norton. The North 
Woods bow in homage to the new 
abrasive giant. 


Norton Company, Worcester, Mass. 





Refractories~Floor 
and Stair Tiles 
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All need it— 
AND SO DOES ANY PROJECT 


Any man who has played on a team, taken part in glee club, newspaper or 
college activity knows that success is often attained only by co-ordinating the 
experience of many persons in one organization. 

Stone & Webster is prepared to help plan and organize a new development in any field 
of enterprise. Within its organization are engineers to make investigations, reports or 
appraisals preliminary to financing. More than that, Stone & Webster can provide 
financial plans and assist in financing. It can carry out work of any type or magnitude, 
providing complete designs and construction personnel. 

You will find Stone & Webster on the job in almost every state in the Union and in 
many foreign countries. When you leave college, you'll find these men ready to help you, 
ready to give you the benefit of 39 years’ experience in financing, operating, and build- 
ing. You'll find the Stone & Webster organization is worth knowing and worth doing 
business with. 


STONE & WEBSTER 


INCORPORATED 
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The Industrial Museum as an Aid to Technology 


The benefits to be derived from a better unaerstanaing by the people 
asa whole of the jactors in our industrial development 


HILE this article concerns it- 
W self with the general idea pre- 
sented in the title above, the 
idea will be more specifically presented 
in connection with the work of the New 
York Industrial Museum as established 
under the Association for the Estab- 
lishment and Maintenance for the 
People in the City of New York of 
Museums of the Peaceful Arts. This 
institution has been functioning in a 
small way now for more than a year on 
two floors at 24 West 40th Street. We 
therefore have some first-hand experi- 
ence which enables us to speak of the 
manner in which such a museum may 
aid in the development of technology. 
For example, during the last two 
months the museum has had nearly 
4,000 visitors, who have spent from 
one to five hours studying the exhibits. 
Among these have been the students of 
technical and other schools, engineers, 
scientists and executives of our leading 
industrial establishments. The interest 
of all these visitors has been very 
great, judged by their kind words, 
their suggestions and their offers to 
codperate with exhibits and otherwise. 
A museum in its present stage was 
made possible through the will of the 
late Henry R. Towne. In it, he stated 
in part: 

“In order that said association, its 
officers, managers and directors may 
know and be impressed with the im- 
portance and value placed by me upon 
the objects and purposes for which 
said association has been incorporated, 
and the great public benefit that may 
be derived therefrom, I wish them, in 
their endeavors to promote the pur- 
poses and best interests of said asso- 
ciation, to have in mind constantly the 
following facts, viz.: 

“That the United States is the 





By F. C. Brown 


Director, Museums of the Peaceful Arts 
New York City 


greatest industrial nation of the world; 
that its inventors and industrial leaders 
have won the foremost place in almost 
every field of applied science; that its 
organized industries excel those of all 
other countries in magnitude and effi- 
ciency: that their products are in de- 
mand in all the markets of the world 
and that their future welfare is increas- 
ingly dependent upon the retention and 
expansion of their export trade; that 


Museums are an exceedingly 
important factor in our educational 
system. The Industrial Museums 
of Europe, especially that at Mu- 
nich, are examples as to the value 
of this particular type of museum 
which is so rapidly finding favor in 
this country. In a few years one 
will be found in each of the large 
centers of population. 

The public finds such collections 
interesting and instructive. They 
are the inspiration of youth fitted 
by nature for work in the fields of 


science, engineering or industry. 


Sam. 17 Shatin 





our national achievements in this great 
field are unrepresented by any perma- 
nent collection of examples illustrative 
of their history and growth, or of their 
present development; that while we 
have many magnificent museums of 
ancient and modern art, and, in this 
city, a splendid Museum of Natural 
History, we do not possess any perma- 
nent exposition of American achieve- 
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ments in the peaceful arts; and that 

this great group, for which this plea is 

made, includes the arts of Agriculture 
and Animal Industry; of Forestry and 

Woodworking; of Mining and Metal- 

lurgy; of Transportation and Com- 

munication; of Engineering and Arch:- 
tecture; of Industrial Chemistry; of 

Electrical Mechanism; of Aeronautics; 

of the Metal, Textile and Building 

Trades, and of the innumerable sub- 

divisions of all of these, including their 

Products, Processes and Implements.” 
I may add that in view of the inter- 

est already aroused, the authorities 
have every reason to expect that we 
will soon develop into an appropriate 
independent housing commensurate 
with the importance of our city and 
with the important part that industry 
has played in elevating the city to its 
present eminence. 

The museum already has several 
hundred exhibits which, in spite of the 
disconnected manner in which they are 
shown, do interest the technical man 
and the layman alike. Among the 
exhibits of a historical nature are: 

The Eli Whitney Milling Machine, as 
well as other types up to the year 
1879. 

The Blaew Printing Press, the oldest in 
America. 

A working model of the first Victrola. 

An early Edison tin foil phonograph. 

A model of America’s first power sta- 
tion for incandescent lighting. 

The exhibits that have maximum 
attraction as well as maximum educa- 
tional value are the operating exhibits. 
Some examples among these may be 
mentioned. There is a model wind 
tunnel from the Bureau of Standards. 
The visitor turns on the air current by 
pressing a button. With his other 
hand on a dial, he regulates the relative 
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speed between the model plane and the 
air. He observes how the lift of the 
aeroplane varies with the varying air 
current, and also he observes, by means 
of a very old anemometer outside the 
wind tunnel, how the air is returned 
to the tunnel. 

In aviation, there are also the turn 
indicator and the earth inductor com- 
pass, which the visitor can operate and 
study without the aid of a guide. These 
are duplicates of the ones used by 
Colonel Lindbergh in his transatlantic 
flight. They were made up especially 
for the museum by the Pioneer Instru- 
ment Company. 

An exhibit that pleases everyone is a 
steel rail which the visitor’ can bend by 
the application of pressure by his finger 
at various places. Also he can press 
the top of the rail with his hand and 
observe the bowing of the rail as a re- 
sult of the expansion of the upper sur- 
face. The student invariably learns 
two things from this exhibit in a concise 
and dramatic manner, namely, that 
there is no lower limit below which the 
applied force does not produce deform- 
ation; and second, he gets a rather 
concrete idea of the smallness of a light 
wave as used in interferometer meas- 
urement. Along with this exhibit, the 
student can measure at the museum, 
in a minute’s time, the length of a light 
wave in terms of the dial gauge. This 
latter exhibit is a joint one by the 
Bureau of Standards and Keuffel & 
Esser. 

In the field of radio, there are two 





OLD FRENCH POLE LATHE 


This lathe can be operated by the visitor 


operating wave meters. There is a 
short wave-length sending station built 
by the General Electric Company, 
whereby the visitor can produce stand- 
ing short waves and measure the 
length of these waves made visible. 
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VISITOR OPERATED GYROSCOPE 


Rubber bands act like gravity and the compass 
points north as earth revolves 


The Bell Laboratories have placed a 
combination oscillograph and_ tele- 
phone transmitter, which enables the 
visitor to study the wave form of his 
voice. All these are only illustrations 
which might be multiplied many times. 

Perhaps the greatest contribution 
of the museum will be in raising the 
level of technical understanding of 
the average man, or rather, layman. 
And, in a way, everybody nowadays is 
a layman except in one particular field, 
or a few fields at most. The mechan- 
isms of our age are so great that no man 
understands all of them, and to most 
men they are even more a mystery 
than are the stars in the heavens. It 
will mean much to the progress in 
business relations if the banker, the 
engineer, the educator and the work- 
man can all talk somewhat the same 
language, and by that I mean, have an 
inkling of the same understanding of 
what the language means. The banker 
-~annot be expected to be expert in the 
electron theory, anthropy, thermo- 
dynamics or cosmic radiation. But it 
would be stimulating and useful to him 
and would make him very proud if he 
could have a little understanding as to 
how these abstruse things are at the 
very foundation of many of the new 
industrial developments for which the 
banker stands to make or lose. We 
might equally well say that the manu- 
facturer of textiles would gain much 
from a popular exhibit of the methods 
and processes in industrial chemistry 
which are working to aid and to com- 
pete with the old line of production. 

The whole secret of the industrial 
museum is, after all, one of economy, 
and rests upon the foundation that 
operating models and parts of models, 
sectioned and otherwise, can give 
understanding for which there is not 
otherwise means or time. 

And there is another use for the 
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museum that has already proved itself. 
Manufacturers, experts, writers and 
inventors come to the museum for help 
on particular problems, and as the line 
of exhibits increases, that number will 
undoubtedly multiply. During the 
last month, for example, we have had 
the following illustrations: One man 
sought information as to sound-proof- 
ing material to be used in radio studios. 
The engineer of a company having 
manufacturing establishments in many 
cities sought assistance in the use of 
molding sand for cast-iron cores. The 
engineer of a well-known manufacturer 
came seeking information as to the 
methods of obtaining controlled motion 
with a tolerance of less than one ten- 
thousandth of an inch. An oil pro- 
ducer wrote a letter of many pages 
seeking information on the relation- 
ship between the electrical and mag- 
netic means of studying the variations 
of the earth’s outer shell. A consult- 
ing engineer sought information as to 
the working of the old Walking Engine 
of 1813. Some one wished advice on 
electroplating a spot weld. And another 
wanted all the information he could 
gather relative to the applicability of 
ultra-violet light to the stage. In 
dddition, there have been many ques- 
tions having to do with mechanical 
motion, such as the means of produc- 
ing reverse motions as in washing 
machines; the motions in lock and 





EARLY PHONOGRAPH 
One of the first made by Edison 


advance movements; the method for 
starting sewing machines when a 
person has both hands occupied; a 
specially controlled intermittent re- 
peating motion; reverse differential 
speed model; a motion controlled with 
intermediate endless bolt; explanation 
of spider gears; a means to translate 
diaphragm vibration into continuous 
motion; assistance for special device in 
sand cleaning machine in connection 
with mining, ete. 

Quite apart from the above con- 
siderations, the museum, with its col- 
lection of both operating and non- 
operating models, will be a storehouse 
of information for all those who wish 
to arrive at truth through the study of 
the past. Perhaps many of the models 
and parts which will not be of interest 

(Continued on page 314) 








Science and Fire Fighting 


Pointing out the advances that have been made in fire-fighting 
methods and equipment as a result of scientific research 


ATER has long been the fire 

fighter’smost powerful weapon. 

It is effective both for the ex- 
tinguishment of fire and for the pre- 
vention of spread of flame. In the former 
case it cools materials below a point 
where they burn readily, and in the 
latter it wets down surrounding com- 
bustibles, thus rendering them difficult 
of ignition. For many years the prog- 
ress of fire fighting has been measured 
by the improvements in the methods of 
handling water, and in the increase of 
quantities and pressures available. 
Where quantity was measured by the 
bucketful, and capacity by the level of 
water in the nearest well, and where 
pressures were dependent upon the 
muscular development and stamina of 
the volunteer crew manning the hand 
tub, or was lacking entirely, the fire 
loss was largely due to actual destruc- 
tion by burning. 

As centers of population developed 
and cities increased in number and in 
congestion, as well as in concentration 
of high values, full-time, paid municipal 
fire departments were organized. Ap- 
paratus was horse-drawn, and with the 
advent of suitable hose and the steam 
pump, the fire brigade was no less 
picturesque, but much more efficient. 
With the-municipal water supply to 
draw from through convenient systems 
of piping and hydrants, the problem 
became not one of adequate amounts 
of water at suitable pressures, but 
rather a question of using the smallest 
quantity of water possible to prevent 
excessive water damage to portions of 
a building or its contents in which there 
was no fire. The consequent advent of 
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Courtesy Factory Mutual Record 


FIRE AT ITS HEIGHT 


The operator at the right is about to open valve on the CO, tank. 
Perforated pipes in the bottom of the tank allow the gas to pass up 
through the liquid, cooling it and forming a blanket at the surface which 
extinguishes the fire by cutting off the supply of oxygen. 








By E. R. Scuwarz ’23 
Instructor, Department of Mechanical Engineer- 
ing, Massachusetts Institute of Technology 


chemicals for fire fighting was a recog- 
nition of the fact that fire, after all, is 
only a rapid oxidation — in the last 
analysis, a chemical reaction — and 
could be conquered on that basis. The 
chemicals not only had a cooling effect, 
but non-combustible gases were formed 
sufficient to shut off the supply of oxy- 
gen from the burning substance and 
thus strike at the source of the menace. 





Courtesy American La France and Foamite Corporation 


HAND TUB (1798) 


Note the leather pail and longitudinal seam in 
the hose 


Modern science can now place at the 
command of the fireman and of the fire 
protection and prevention engineer the 
results of research leading to the uti- 
lization of more efficient means for 
“blanketing” a blaze and at the same 
time, for cooling even the most inflam- 
mable of liquids below its flash point. 

The advent of “‘foam”’ as a means of 
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Courtesy Factory Mutual Record 
A FEW SECONDS LATER 
The fumes rising from the tank are CO, escaping in a white cloud. 


fire extinguishment was a long forward 
step. A heavy and long-lived foam 
made up of bubbles containing carbon 
dioxide gas can now be rapidly spread 
over the surface of a burning liquid, 
the foam serving not only as a blanket 
in itself, but preventing in large meas- 
ure the escape of the inert gas. 

Oil and gasoline fires of very con- 
siderable magnitude can now be con- 
trolled and in most cases quickly 
extinguished by the proper use of foam. 
This substance is generated by the 
union of two solutions at the blaze. 
Improvements have led to what is 
known as a foam “generator,” which 
utilizes a jet of water under pressure 
to mix with two powders poured simul- 
taneously into a double tank or hopper. 
A standard fire hose carries ‘the foam 
under pressure and delivers it several 
hundred feet away — much as a stream 
of water would be handled. The gen- 
erator can conveniently be made small 
enough to carry on the running board 
of a piece of fire apparatus, and is as 
simple to use as an ordinary hose and 
hydrant connection. Since material 
can be ;continuously added to the 
hopper of,the generator, a compara- 
tively unlimited amount of foam is 
available in contrast to the fixed 
quantity at hand in the ordinary tank 
or extinguisher. 

While foam is a valuable adjunct to 
fire fighting equipment, it does not al- 
ways minimize the loss, and since it is a 
good conductor of electricity, it is un- 
suited to work on electrical apparatus. 
Materials such as lacquer, which, in 
our day, are more and more coming 
into use, not only present a serious fire 





and blanketing fire 
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hazard, but are expensive to replace if 
spoiled by mixing with a substance like 
foam. Then, too, certain chemicals — 
alcohol, for example — dissolve the 
foam as fast as it forms. Therefore, 
CO, in a liquid form is coming into use 
with much success when properly 
handled. It requires some skill and 
experience to use successfully, and can- 
not be used with entire satisfaction on 
all types of fires. It has, nevertheless, 
many advantages. 





Courtesy Associated Factory Mutual Fire Insurance Co. 


FOAM GENERATOR 
The two powders are poured simultaneously 
into double hopper. Water enters pipe at the 
left and foam emerges at the right. 


It can be stored in the liquid form in- 
definitely without deterioration, which 
is not true of other types of chemical 
extinguishers. It forms an inert gas by 
expansion on its release from the con- 
tainer, and due to its thermal proper- 
ties, attains a temperature of — 100° F. 
As it issues from the conical nozzle of 
the hand extinguisher, it is in the form 
of a dense white fog or snow, and can 
thus be readily directed. Its existence 
in a gaseous form eliminates loss by 
wetting down, and it has no corrosive 
or staining effect as do certain other 
chemicals. When forced 
through a tankful of burning 
liquid by means of a sub- 
merged, perforated pipe, it 
not only cools the liquid 
below its flash point quickly, 
but forms a blanket over, the 
surface of the liquid, thus 
shutting off the supply of 
oxygen and effectively smoth- 
ering flame. The writer has 
witnessed a test in which a 
large tank of cylinder oil 
mixed with gasoline was ig- 
nited and allowed to burn 
fiercely for fifteen minutes. 
The CQ, was then admitted 
to the submerged piping and 
in less than a minute the fire 
was out, and the contents of 
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the tank could be stirred with the bare 
hand without discomfort. 

Since the COQ, is an inert gas it passes 
off into the air and the liquid is uncon- 
taminated except by the products of 
its own combustion. It is a non- 
conductor of electricity, and due to its 
properties will not corrode or damage 
electrical wiring or apparatus, how- 
ever delicate. Thus the use in tele- 
phone exchanges, power plant switch- 
boards, etc.* In spite of its low 
temperature it is not dangerous to 
handle, due to the perfection of equip- 
ment attained through constant experi- 
mentation. It seems likely that the old 
saying “Fight fire with fire” will have 
to be amended to “Starve the fire and 
freeze it to death.” 

As an example of scientific progress, 
consider a typical installation of CO, 
for the protection of -a large motor- 
generator or turbo-generator set. Bat- 
teries of tanks of liquid carbon dioxide 
at pressures ranging from 750 to 1,000 
pounds per square inch are arranged 
with electric releases under automatic 
time control, so that in event of a 
fire they are opened in succession at 
just the right intervals to maintain 
better than a minimum effective con- 
centration of CO, in the air ducts of the 
generator and in and around the gen- 
erator itself. The release may be 
manually actuated; may be tripped 
by the action of any one of a number of 
thermostats at any sign of undue heat- 
ing; or by the interference of fumes 
with the beam of light impinging upon 
a selenium cell. This latter forms a 
smoke detector. Where there is smoke 
there is fire, is the hypothesis here, 
and since seconds at the beginning of a 
fire are more valuable than hours after 
it is once well under way, the device is 
valuable as something of a preventive 
measure. 

For some time, .fire departments 
abroad have been using equipment 

*See National Fire Protection Association 


Quarterly, October, 1928. ‘Carbon Dioxide 
Fire Protection, ’’ Moulton. 





Courtesy Factory Mutual Record 


A STREAM OF FOAM 


A foam generator leads to hose line, and delivers a stream of foam 
handled like an ordinary fire stream. Used to blanket burning oils. 
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Courtesy American La France and Foamite Corp. 


TANKS OF CARBON DIOXIDE 
Two tanks at the right are released electrically, 
and the valves operated by the falling weight. 


designed to force fresh air into a smoke- 
filled building, thus making the en- 
trance of firemen into the structure 


easier, and increasing the length of 


time they may work inside. In this 
country, several chiefs of department 
have experimented with the converse 
of this. In one device, which is classi- 
fied as fairly successful, a hose stream 
drives a water-motor directly con- 
nected to a large suction fan. Flexible 
metal tubing of adequate diameter can 
be run from the intake of the fan to a 
smoke-filled basement or room, and 
draw out the smoke. The water leav- 
ing the motor is used to cool the fan 
blades in case flame is sucked through 
the tube, or in case the gases are too 
hot. The device is not yet perfect, 
and much care and judgment must be 
exercised as to the time and place of 
its use, but the possibilities are good. 

The use of artificial products such 
as celluloid and kindred materials has 
created a serious condition in dwelling 
house fires as well as in com- 
mercial plants. The fumes re- 
sulting from the combustion 
of these substances are ex- 
tremely poisonous, and many 
firemen have been overcome, 
put out of action, or killed 
outright. Thus the gas mask 
has developed another peace- 
time use, but needs perfect- 
ing for this particular field. 
The possibility of obtaining ’a 
supply of pure air for breath- 
ing purposes from the trapped 
air in a hose stream can be 
developed, and is typical of 
a multitude of phases of fire 
fighting which can and should 
be thoroughly investigated. 

(Continued on page 300) 











Technical Training— Plus 


Some interesting expertences tllustrating ‘the qualities 
demanded of an engineer in practice 


ITH its phenomenal growth, 
America is calling for techni- 
cally trained executives in 

every branch of industry and as exec- 
utives are usually brought up into the 
organization from the ranks, it follows 
that the rank and file of such organiza- 
tion should contain technically trained 
men, for such a man has an assured 
future if he is industrious, alert, and 
grasps the opportunities which contin- 
ually present themselves in any great 
organization. 

I mention the fact that the leaders 
invariably come up through the ranks 
and the technically trained man in the 
ranks, if he is equally industrious and 
alert, will be picked in preference to the 
man who has not had this advantage. 
I wish to stress the point that I said, 
other things being equal, the self-made 
man will always rise from the ranks and 
become an industrial leader, but he is 
unquestionably laboring under a con- 
siderable handicap which has to be 
overcome by tremendous effort. 

A well trained engineer is one trained 
culturally, as well as technically. There 
has been a trend in past years to pay a 
great deal of attention to the technical 
training and neglect the cultural train- 
ing in our engineering colleges, but I 
understand that this condition is being 
corrected. It is vitally necessary that 
an engineer be well groomed for the 
great battle of life, particularly when 
he advances in prominence, either in 
his company, his community, or in 
technical societies of his particular in- 
dustry. I have heard college men 
make miserable failures when they 
attempted making a speech at a ban- 
quet or before great civic meetings in 
their communities. 

Great business today is a battle of 
brains and the great law of the survival 
of the fittest affects every worker. I 
commend good reading to you, as stu- 
dents, and implore you to continue this 
after leaving college. Familiarity with 
the classics will give you many an in- 
spiration, make you more resourceful, 
make you more agreeable with your 
fellow men and give you an advantage 
in many an argument, both in the shop 
and in the board meeting. You may 
think that you have been compelled to 
pursue many useless studies, but you 
will find in later life that you will need 
all of the information you have ob- 
tained in college and a great deal more. 
Here you are taught to think, and here 
information is catalogued for you. 
With a reasonable good memory, you 
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Chief Engineer, The Marmon Motor Car Co. 


will later put this information into 
practical use. Of all the studies pur- 
sued by the modern engineer, physics, 
I think, leads in importance, for later 
as an executive you will be asked to 
pass on devices and inventions by men 
poorly grounded in physics, who on 
that account, have designed mediocre 
devices and have spent thousands of 










As a former President of the So- 
ciety of Automotive Engineers, and 
with a wealth of practical experi- 
ence from which to draw, Mr. Litle 
is well qualified to advise the engi- 
neering student as to those phases 
of his education and those elements 
of his character which will make for 
success in later life. As time goes 
on, increasing emphasis is being 
placed upon the necessity of an en- 
gineer being more than a mere tech- 
nician. He must be a man able to 
meet any of the unusual and diffi- 
cult situations which may arise at 
any moment in his particular line 
of work, and with a background of 
varied experience and instruction, 
work out a satisfactory solution to 
the problems. This, we feel, is the 
true function of our profession, for 
the routine application of knowl- 
edge can do little to advance the 
sciences and the arts. Only by in- 
dividual initiative, by being alert to 
take advantage of every opportunity 
to do something a little better, or a 
little quicker than was done before, 
can we attain success in our chosen 
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dollars on the wrong track of endeavor. 
It is pathetic to meet a poor inventor, 
presenting a crude, poorly designed de- 
vice to a great organization, only to be 
told, as politely as possible, that his 
efforts have been wasted, due to his 
total ignorance of fundamental princi- 
ples of physics. Many of these men, 
however, are natural born genii and 
have an uncanny aptitude for design- 
ing ingenious devices. The engineer 
here has to be careful not to give snap 
judgment on some strange invention, 
involving principles radically new or 
unfamiliar to him. We have many 
technically trained skeptics who do 
not always contribute prosperity to 
society. 
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I draw your attention to the great 
German chemical industry, having 
hundreds of trained chemists in a 
single plant and as a result, we see 
wonderful development coming out of 
their plants. America has had the 
advantage of great natural resources. 
Germany has had the advantage of 
large numbers of technically trained 
men. 

If, after leaving college, you work 
up in an organization, you will find 
yourself many times at your wits end 
for ideas and arguments. The man 
who has really absorbed and properly 
catalogued information gleaned at col- 
lege, has a great advantage over the 
fellow who some way has just gotten 
through and probably has forgotten 
much that he learned. 

In the great automotive industry, 
which covers the manufacture of auto- 
mobiles, aircraft, trucks and allied in- 
dustries, the engineer is becoming an 
important factor. We find him in the 
president’s chair, sitting in with the 
directors, head of the engineering de- 
partment, in the sales department and 
finally directing manufacture. 

Unquestionably the engineer is com- 
ing into his own in all industry and 
very high salaries are now commanded 
by the leading engineers. In the man- 
ufacture of automobiles, we have so 
many diversified interests commanding 
the attention of the engineer that he 
becomes, at times, a veritable jack-of- 
all-trades. He is expected by the man- 
agement to answer every conceivable 
question. 

An interesting discussion arose one 
time in a conference at a prominent 
car company over the construction of 
the frame of an automobile. I was 
asked why we did not specify alloy 
steel in the side bar of the frame, and 
informed the management that this 
would be unnecessarily expensive, as 
the requisite in this case was stiffness 
against deflection from a given load, 
and not carrying capacity. An alloy 
frame might carry the load on a 
smaller section side bar, but that bar 
would deflect more under load, causing 
distortion and probably wrecking the 
car body. I was forced to back up my 
argument by a demonstration before 
the executive group, by placing two 
bars of steel, of equal section, between 
two chairs and showing that an equal 
load suspended from the center of a 
low carbon steel bar deflected to the 
same degree as would an alloy bar. 

(Continued on page 310) 








Industrial Possibilities of X-Ray Examination 
A critical analysis of the practicability of X-ray methods when applied 


to engineering and industrial problems 





IMPROPERLY ANNEALED 
X-ray diagram of a similar steel wire showing 
failure to remove effects of drafting 


has been written about the re- 

markable things which have been 
accomplished in the various fields of 
scientific endeavor with the assistance 
of X-rays. Engineers and industrial 
people are constantly on the lookout 
for new developments which will be of 
value in the particular class of work in 
which theyJare concerned and there 
has been a considerable demand for 
information about the practicability of 
these new methods of testing. The 
purpose of the present paper is to 
briefly outline the possibilities of X-ray 
methods and to point out the sort of 
problem to which they apply and the 
sort of results which the engineers 
should expect to obtain. 

The practical use of X-radiation is 
not a new thing and it has been em- 
ployed for nearly twenty years in cer- 
tain kinds of work. In the medical 
field, for instance, it has become one 
of the most important tools with which 
the physician has to work and with its 
aid he can, in effect, render the body 
transparent and actually observe what 
are the conditions in the interior. He 
can also use the radiation with con- 
siderable success in the treatment of 
certain malignant diseases which may 
be on the surface or deep in the in- 
terior of the body. These results are 
the outcome of much careful and pains- 
taking research and the demands of 
workers in the medical field have done 
much to aid the development of mod- 
ern X-ray apparatus. 

Upon the announcement in 1896 of 


Dinas be the past few years much 


By Joun T. Norvon, 718 
Assistant Professor of Physics 
Massachusetts Institute of Technology 


the discovery of X-rays, there was 
much interest among students of phys- 
ics concerning this new type of radia- 
tion. This interest has continued to 
increase until at the present time, there 
is hardly a physical laboratory of any 
importance in the world which is not 
engaged in the study of some phase of 
X-ray work. The results have been of 
the utmost importance in modern 
physics. Not only has it been possible 
in this way to study the structure of 
the atom itself and actually count the 
number of electrons which it contains 
but also to study the way atoms ar- 
range themselves in solid substances, 
a factor which, in a large measure, 
determines the physical properties of 
these substances. 

It is to be expected that the results 
of these researches in pure physics 
should find applications to practical 
industrial problems, and such is actu- 
ally the case. There are two general 
ways in which X-rays may be used for 
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X-RAY APPARATUS 


This is the apparatus used by the Massachu- 
setts Institute of Technology to detect flaws in 
castings. The film is inside hollow casting di- 
rectly behind area to be examined. 


the practical examination of engineer- 
ing materials. The first of these is 
essentially of a laboratory sort, that is, 
it is best carried out in a well equipped 
laboratory with a specially trained 
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PROPERLY ANNEALED 
X-ray diagram of steel wire indicating perfectly 
random orientation of grains 
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staff. In this respect, these methods are 
similar to many of the methods of 
metallographic examination. As a 
matter of fact, they really belong to 
this class because their most important 
applications are to metals. In a gen- 
eral way, these methods may be con- 
sidered as somewhat similar to the 
spectroscopic methods of analysis, 
which are used with visible light, and 
the following are some of the results to 
be expected from them in the case of 
metals. 

X-ray spectroscopy is used to iden- 
tify the elements which a substance 
contains. The study of special alloys 
is a typical example. In the majority 
of cases, the ordinary methods of 
chemical analysis would be as satis- 
factory and much simpler, but there 
frequently are cases in which, for vari- 
ous reasons, chemical methods are very 
difficult and the results uncertain. It 
is in these latter cases that X-ray 
methods have their application and 
yield positive indications. In general, 
this method is only roughly quantita- 
tive, but in certain cases where a series 
of comparison samples can be made, 
definite quantitative figures will result. 
The elements are identified by the 
positions of lines on a photographic 
film and the quantities are estimated 
from the intensity of these lines. The 
details, such as type of sample and 
time of exposure, vary with each prob- 
lem so that considerable experience is 
required to obtain satisfactory results. 

In a somewhat similar way, X-rays 
are used to study the way atoms are 
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arranged in crystals. All metals are 
crystalline and this means that their 
atoms are arranged in a regular and 
characteristic array. Commercial met- 
als are not large individual crystals but 
are made up of small crystal fragments 
packed closely together. X-rays can 
give much information about the size 
and about the orientation of these 
minute grains. These are known as 
diffraction methods and have become 
a very important part of metallography. 

The atomic arrangement in a metal 
determines, to a large extent, the physi- 
cal properties. If we desire a metal 
which is soft and ductile for a particular 
purpose, we choose a metal which has 
a particular atomic arrangement. An- 
other arrangement is characteristically 
hard and tough. This information is 
of particular value when a metal, as for 
instance, iron, has several allotropic 
forms and the diffraction method is a 
means of definitely distinguishing be- 
tween them. 

Many industrial manufacturing proc- 
esses involve the cold working and the 
heat treatment of metals. While this 
treatment does not change the atomic 
arrangement, it does alter the size and 
orientation of the grains with a con- 
sequent change in properties such as 
hardness or ductility. The cold work- 
ing produces a fine grain with the indi- 
vidual crystals more or less parallel. 
Heating or annealing of the metal 
causes a recrystallization and _ the 
yrains become larger and have a ran- 
dom arrangement. 

The drafting of wire is a typical 
example. ‘The wire passes through dies 
which result in a severe cold working 
with a consequent parallel arrangement 
of the grains. It then passes through a 
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studied by taking X-ray pictures of the 
wire near the surface and near the 
center and lack of complete annealing 
can be easily and definitely detected. 
This information is important in the 
design and operation of the wire draft- 
ing equipment. 

It is evident that different problems 
require individual treatment so that 
the X-ray examination should be in 
the hands of one who has served a con- 
siderable apprenticeship. He should 
not only be familiar with the physics 
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very penetrating “light” to take 
shadow pictures of the inside of things 
which we cannot see through. This 
method has been practical in the medi- 
cal field for a number of years but 
equipment of considerably higher power 
was needed to penetrate the very much 
more dense materials of engineering. 
This equipment has been gradually 
developed to the point where it is now 
possible to examine steel up to a thick- 
ness of about four inches and one can 
detect such defects as gas pockets, 





SATISFACTORY WELD 
The radiograph shows uniform section throughout 


of X-rays and with the general X-ray 
methods but he must be acquainted 
with the nature and properties of crys- 
tals and with metallography so that he 
may. correctly interpret the X-ray 
results and alter the procedure when 
standard methods do not give him the 
information he desires. 

The second way in which X-rays 
can be of practical assistance in the 
solution of technical and industrial 





POOR WELD 


The white spots indicated by radiograph are inclusion of gas and oxide. Dark black spots are 
surplus metal dropped on surface by welder 


furnace which does the annealing. 
The process is continuous and the speed 
of the wire determines how long any 
element of length remains in the heated 
area. If it does not reach a high enough 
temperature or if it does not remain at 
this temperature long enough to be 
heated through, the anneal is not com- 
plete. This condition can be best 





problems is known as radiography. It 
is a method of examining in a direct 
way the gross interior structure of a 
solid object such as a steel casting or a 
welded structure. One of the most 
striking properties of X-radiation is 
its extraordinary penetrating power in 
materials which are opaque to ordi- 
nary light and it is possible to use this 





sand or other inclusions, and shrink- 
age cracks whose dimensions are greater 
than about two per cent of the total 
thickness. The limit of thickness in 
brass is somewhat less and in alumi- 
num and its alloys considerably more 
because the penetrating power of the 
rays is largely dependent upon the 
density of the material. The pictures 
are generally recorded on photographic 
film, although in certain special cases 
visual results are possible. However, 
the equipment and technique is well 
standardized so that it is now possible 
to say quite definitely what can be ex- 
pected in the way of information about 
a particular problem. 

Naturally the engineer wishes to 
know just how practical is the use of 
radiography. The answer to this de- 
pends entirely upon the sort of problem 
involved. If he is the manufacturer of 
automobiles, he has little need for the 
sort of information which X-ray meth- 
ods supply. Of course this does not 
apply to the very large companies or 
groups of companies who are maintain- 
ing an extensive research program. 
But the average manufacturer follows 
very definite specifications laid down 
by successful practice. On the other 
hand, the manufacturer of high quality 
steel castings has a very definite need 
for this type of information. Quality 
castings are chosen to meet unusual 
conditions, where safety factors can- 
not be made extra large and where 
failure would be very serious. Such a 


(Continued on page 308) 





The Industrial Application of Microbiology 


The use of living material to promote and control chemical changes 


N an article entitled “Bacteria — 

the Smallest Workers in Industry,” 

contributed to THe Tecnu Enarin- 
EERING News, by Dr. B. E. Proctor of 
the Department of Biology and Public 
Health of M. I. T., it was pointed out 
that many processes of immeasurable 
importance to mankind are dependent 
on the activity of countless microbes. 
Those working in soil or in specially 
prepared substances, yield, through 
their power of transforming materials, 
products which are of great service in 
agriculture or industry. 

It may be of interest to readers of 
the present volume to get a glimpse of 
the breadth of the extending field which 
modern bacteriology is spreading out 
before us in applications of bacteria 
and fungi in industries rather than in 
their relation to the problems of health 
and disease in man and other animals. 
Publicity regarding bacteria and disease 
has been so much greater, and from the 
individual standpoint so much more 
important, that the mention of mi- 
crobes at once awakens in the mind of 
the average citizen -— “‘the man in the 
street ’’—visions of sick rooms and hos- 
pitals, of diseases and suffering, from the 
common cold to the pestilence which 
may be alarming in its fatality. But 
there is another more favorable and 
equally interesting phase of the signifi- 
cance of germ life, their applications in 
industry, which taken together are the 
basis for the applied science of Indus- 
trial Microbiology. 

For generations on end man has 
utilized microérganisms, sometimes un- 
wittingly, in the preparation of many 
of the necessities or luxuries of life. In 
the preparation of our simplest and 
most widely used foods, bread and 
butter, they have for centuries played 
an important part. So long as the pro- 
duction of these staple foods were 
purely domestic operations, the signi- 
ficance of the microbe was not empha- 
sized, but with the modern develop- 
ment of food industries and the change 
from domestic or small scale operations 
to factory processes on an enormous 
scale, the indispensable microbes have 
taken on new importance. The same is 
true in the production of those bever- 
ages, wine and beer, which in literature 
if not in fact, have so often been the 
liquid accompaniments of the simple 
foods mentioned throughout the greater 
part of the world. It remained for 
modern science to discover many more 
ways in which the invisible hosts of 
microbic life participate in industrial 
processes, or to harness these infini- 
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tesimal organisms to serve man as 
agencies of chemical change. 

This, in its multiple ramifications, 
is the work of the industrial micro- 
biologist. He must be equipped not 
only with a comprehensive knowledge 
of the microbes themselves, but must 
also understand the physics and chem- 
istry of the materials with which he 
works, and particularly that chemistry 
of the products and activity of plant 
and animal life which we call bio- 
chemistry. Thus fortified, he may be 
able to solve many of the hidden proc- 
esses of nature, and to select, develop 
and intensify some of these processes 
into economically productive and prof- 


Although the number of men en- 
rolled in the courses in Biology and 
Public Health is not particularly 
large, this department has made an 
enviable record for itself in main- 
taining the standards of the Insti- 
tute, both in the quality of the re- 
search it performs and in the records 
of its former students. Dr. Prescott 
has written an exceedingly interest- 
ing article from a non-technical 
point of view, discussing the indus- 
trial applications of the work of his 
department. In a subsequent issue, 
we plan to publish an article with 
regard to the public health and 
human welfare side of its work. 


itable industries, or he may be able to 
exert such restraining influences that 
destructive action may be prevented. 
The industrial microbiologist visual- 
izes always the two opposing poten- 
tialities of microbes, one that they may 
exert destructive action on materials 
which it is desired to conserve, the 
other that they may transform ma- 
terials into products that it is desirable 
to prepare in large quantities. The 
general application of microbiology to 
the food conservation industries is an 
example of the first class; the develop- 
ment of special fermentations yielding 
desired substances is an example of 
the second class. As a matter of fact, 
both aspects of the problem may be 
intermixed, for in the development of 
a special fermentative process which 
may be of great value, the microbi- 
ologist must be eternally vigilant to 
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prevent the incursions and the destruc- 
tive action of undesirable organisms. 

The fundamental conception of in- 
dustrial microbiology, like that of 
infectious disease, is that for each type 
of biochemical change there is a specific 
organism or group of organisms which 
activate and carry on the process. 
Thus yeast has long been recognized as 
the specific producer of ethyl alcohol, 
just as the anthrax bacillus is the cause 
of splenic fever, or the typhoid bacillus 
of typhoid fever. In fact, the specificity 
of organisms was first worked out by 
Pasteur in his notable studies on fer- 
mentation processes and was later 
proved to be equally true for the so- 
called germ diseases. 

In industrial processes involving the 
use of microérganisms, the microbi- 
ologist must control his living material 
even more carefully than the chemist 
watches his reactions. In the first 
splace, of course, he must have the right 
kind of microbe, for some bring about 
chemical changes which others do not. 
Further, he must have the right species 
or even a certain “strain” of that 
species for best results. For instance, 
some yeasts do not produce alcohol, 
but break it down; others neither pro- 
duce it nor aci upon it, while still others 
produce either large or small quantities 
from a given amount of sugar. Thus 
it is of the greatest importance to find 
out all about the microérganism itself. 
Then the environment must be care- 
fully controlled — the H-ion concentra- 
tion of the medium, its temperature, 
the amount of moisture present and in 
many cases the amount of air, being 
all-important factors. Finally, the 
right kind of food must be available, 
since microérganisms are often very 
particular in this respect. Some kinds 
may act upon proteins, while others do 
not; one may thrive upon fats, and 
another will not even grow on them; 
a species of yeast may have absolutely 
nothing to do with one kind of sugar, 
while another species rapidly reduces 
it to alcohol and carbon dioxide. Thus 
the microbiologist has a peculiar prob- 
lem all his own — the biochemistry of 
fermentations. 

It may now be of interest to enumer- 
ate and discuss briefly some of the 
problems or processes which fall in the 
field of the industrial microbiologist. 
These may be grouped conveniently 
into the two classes of productive and 
preventive processes — involving either 
bacteria, yeasts or molds: 

1. Productive processes of Fermen- 
tation: (a) industrial alcohol (ethyl 
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alcohol); (6) acetone; (¢) butyl alcohol; 
(d) glycerin; (e) lactic and citric acids; 
(f) manufacture of yeast; (g) acetic 
acid and vinegar; (hk) manufacture of 
food products such as bread, butter, 
cheese, sauerkraut, soy-sauce, fermented 
milks, and silage for animal feeding. 

Closely related to these are the appli- 
cations of bacteriology in leather mak- 
ing, retting of hemp and flax, the 
preparation and use of nitrogen-fixing 
organisms, and the action of microbes 
in certain types of water purification 
and sewage treatment. 

2. Preventive Processes: (a) food 
preservation; (b) wood preservation; 
(c) protection of fibres and textiles; (d) 
manufacture of sugar; (¢) preparation 
of fruit juices and beverages; (f) use of 
disinfectants and fungicides. 

These lists might be considerably 
extended, especially if one were to in- 
clude the many phases of agricultural 
application in soil treatment and crop 
protection, and the commercial pro- 
duction of the numerous antitoxins, 
vaccines, sera and special products 
used in human and veterinary medicine. 

Industrial ethyl alcohol has been 
produced for a good many years by the 
fermentation of sugars. Molasses is 
at present the chief source of raw 
material for this purpose. Substances 
containing a large amount of starch, 
such as potatoes and corn, are also 
used. The use of these involves 
the additional, but in certain parts of 
the country, economically practicable 
step of first converting the starch to 
sugar. Thus surplus or unmarketable 
foodstuffs may be converted into a 
marketable commodity. Even waste 
products such as sawdust, wood-pulp 
liquor and other cellulose or sugar 
containing materials have been used 
in some countries. It is claimed that 
the Nipa palm of the Philippines fur- 
nishes the cheapest raw material in the 
world for alcohol manufacture, and 
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FERMENTATION TANKS FOR 


COMMERCIAL SOLVENTS 


In one plant, forty-eight of these 50,000-gallon fermenters bring 
about the final conversion of corn into organic solvents 
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that the Philippine Islands could fur- 
nish 50,000,000 gallons of alcohol 
annually from this source alone. The 
time will probably come when it will 
be not only desirable, but necessary to 
use such natural and waste products 
for making industrial alcohol. 

Previous to the World War, the 
acetone of commerce was produced by 
the destructive distillation of calcium 
acetate, but with the increased demand 
fermentation processes were developed. 
Several types of bacteria have been 
used to ferment the carbohydrate ma- 
terials. Ethyl alcohol is 
produced in quantities 
three to five times that 
of the acetone, to- 
gether with small 
amounts of other alco- 
hols, but the yield of 
acetone is high enough 
to make the method 
feasible. Since the war 
the demand has fallen 
off, so that fermenta- 
tion processes are of less 
industrial importance. 

Of the processes of 
the first class above, 
probably the ones deal- 
ing with butyl alcohol 
and glycerin are of the 
most interest at the mo- 
ment, as they are the 
most recent to be ad- 
vanced to the position 
of becoming basic indus- 
tries. Both of them owe 
their development to 
the war demand for products which 
could be utilized in the preparation of 
munitions, but the fundamental obser- 
vations on which the research leading 
to the industry is based antedate by 
many years the actual attempts to turn 
these bacterial processes to economic 
account. 

It was Pasteur himself who noted 
that in the production 
of alcohol by yeast there 
was the formation of a 
trace of glycerin, while 
the first observation 
that butyl alcohol may 
be produced by bacteria 
was by Perdix in 1891. 
Statements in books of 
the period mention these 
discoveries as interest- 
ing and curious facts, 
but they add that “they 
have no technical sig- 
nificance.”’ Today there 
are several large plants 
engaged in the produc- 
tion of butyl alcohol by 
fermentation, and it is 
an important chemical 
in the production of 
photographic film, 
lacquers, “Duco,” and 
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a great and increasing variety of 
technical products. The fermentation 
takes place in converted starch or sug- 
ars, is practically carried out under 
anaerobiosis and is extremely sensitive 
to physical conditions, concentration, 
H-ion concentration, etc. The organ- 
isms responsible for such fermentations 
constitute a group to which the name 
granulobacter has been applied, as they 
are not uncommonly found on grains, 
bran, and products of milling as well 
as in the soil. The great plants of the 
Commercial Solvents Co. and the con- 
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CULTURE VESSELS USED TO CONTROL 


MICROBE GROWTH 


In these autoclaves, the microdrganisms which convert starch 
into butyl alcohol and acetone multiply rapidly 


trol of their process of manufacture 
were described in the Journal of Indus- 
trial and Engineering Chemistry in 
January, 1927. A new organism was 
worked out in the laboratories of the 
Department of Biology and Public 
Health in 1926 by Morikawa, and was 
found to produce isopropyl! as well as 
butyl alcohol. 

Fermentation glycerin has not had 
as continuous a history of development. 
For many years the soap industry 
could supply practically all the glycerin 
needed in arts and manufactures. The 
demand became enormous during the 
war and prices rose to unheard-of 
heights. This stimulated research in 
the fermentation field, and a method of 
fermentation was elaborated by Eoff 
in the Internal Revenue laboratories in 
Washington and patented for the 
people, in order to avoid the possibility 
of monopoly. The cessation of the war 
lowered the price of glycerin again and 
its production by fermentation ceased 
to be economically advantageous. Re- 
cently, however, it has again become 
industrially significant. 

The organism involved in this fer- 
mentation is yeast, of which a number 
of types may be employed. To secure 

(Continued on page 302) 





The Cooperative Course in Railroad Operation 


Now a year old, this course offers unusual opportunities to those interested 
in the transportation industry 


ANY important changes have 

taken place in the field of trans- 

portation since the return of 
the railroads in 1920 from federal 
control to private management. The 
rapid development of highway trans- 
portation has changed the character 
of railroad traffic, resulting in a de- 
crease in passenger business and in 
local freight traffic. The total freight 
tonnage and the average length of haul 
have increased during the same period. 
One railroad executive has recently 
described it as a change from the whole- 
sale and retail business to the whole- 
sale business. To furnish adequate 
rail transportation it has been neces- 
sary to increase car loads and train 
loads, to maintain faster road sched- 
ules and to expedite terminal opera- 
tions. At the same time it has been 
necessary to meet the competition of 
automotive transportation in the field 
of passenger and short-haul freight 
traffic by the use of gasoline rail cars, 
buses and motor trucks. 

The development of fast freight 
transportation has required the adop- 
tion of more powerful locomotives, 
the strengthening of tracks and bridges, 
and the construction of improved yards 
and terminals. Railroad executives 
have had other problems not directly 
connected with traffic movement, such 
as the installation of automatic train 
control in accordance with the require- 
ments of the Interstate Commerce 
Commission, and the elimination of 
grade crossings. 

The establishment of a course in 
Railroad Operation within the past 
year by the Institute in codperation 
with the Boston and Maine Railroad 
was in recognition of the increasing 
importance of an engineering training 
as a background for those who are to 
enter the field of railroad transporta- 
tion. The object of the course is to 
provide fundamental training in the 
principles of modern science and prac- 
tical experience in the operating de- 
partment of a progressive railroad. 
Competent young men, who have the 
ambition to become railroad operating 
officers, will receive a training which 
will help to develop them for respon- 
sible positions in the transportation, 
motive power, and engineering depart- 
ments. Emphasis is placed on the 
operation, extension and improvement 
of existing lines, rather than on the 
construction of new lines; on economi- 


By Joun B. Baxscock 10 
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methods and equipment; and on aux- 
iliary means of transportation. Those 
basic subjects are included which are 
essential to the understanding of the 
problems in civil, mechanical and 
electrical engineering met with in 
railroad operation. 

The course in Railroad Operation is 
a five-year codperative course leading 
to a Master’s degree. After the first 
two years, which are spent at the Insti- 
tute, the students alternate between 
the Institute and the Boston and 
Maine Railroad. The subjects of the 
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first and second years are practically 
identical to those taken by other 
engineering students. In the summer 
following the first year, students attend 
the Summer Surveying Camp near 
East Machias, Maine, for about eight 
weeks. The original schedule also 
included several other courses to be 
taken during that summer, but the 
program has now been changed so that 
these are taken during fall or spring 
terms. The course is conducted in 
much the same way as the codperative 
course in Electrical Engineering, which 
has been functioning successfully at 
the Institute for a number of years. 
After the second year, the students are 
divided into two groups, one group 


cal operation of freight and passenger“taking studies at the Institute, and the 


transportation by the use of modern 


Mother working at the Railroad. Stu- 
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dents while on coéperative work attend 
two evening classes each week at the 
Institute. Practical experience is ob- 
tained in the following departments of 
the Railroad: Maintenance of Way 
(including Signals), Maintenance of 
Equipment, Conducting Transporta- 
tion, and General (including Account- 
ing, Stores, etc.). 

At the present students are regis- 
tered in the first three years of this 
course, which was established in Feb- 
ruary, 1928. The students in Group A, 
third year, are now with the Mechani- 
cal Department of the Railroad. The 
work of each student is scheduled in 
detail for the entire eighteen-week 
period so that he can take part in all 
of the important operations in that 
department. The following schedule 
for one of the students indicates the 
scope of his work in the Mechanical 
: Department: locomotive shop, 4 weeks; 
signal department, 2 weeks; engine 
house, 3 weeks; car shop, 2 weeks; 
mechanical engineer’s office, 3 weeks; 
locomotive operation, 3 weeks; me- 
chanical superintendent’s office, 1 week. 

Students on codperative work are 
not “visitors”; they are paid employees 
and do their share of the actual work. 
They do not, however, remain on one 
job long enough to become skilled 
mechanics. It is not the purpose of the 
course to train apprentices for some 
particular department, but rather to 
give them a working knowledge of all 
the operations in that department. 
For example, a student is assigned to 
the locomotive shops at Billerica, 
Mass., for four weeks; while there he 
works at least one day on each of a 
dozen or more jobs that are involved 
in the heavy or so-called “classified” 
repairs of a locomotive. Although he 
does not become mechanically pro- 
ficient in any of the routine operations, 
he has an excellent opportunity to 
grasp the essential features and to get 
a codrdinated view of the work of the 
locomotive shop. Similarly, after three 
weeks’ work in an engine roundhouse, 
a student will become familiar with the 
maintenance of a locomotive from the 
time the engineer turns it over to the 
“hostler” until it goes out on the next 
trip. 

The work in the Mechanical Depart- 
ment has been described in some de- 
tail because the students are on that 
particular schedule at the present time, 
but the method of carrying on the co- 
operative work will be substantially 

(Continued on page 314) 
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SIGNPOSTS OF THE AIR 


The Daniel Guggenheim Fund for 
the Promotion of Aeronautics has re- 
quested us to announce through our 
editorial pages the opening of a nation- 
wide campaign for the identification of 
towns and cities from the air. The 
movement is being supported by the 
Government Departments of the Navy, 
War, Commerce, and the Post Office 
Department, and the coédperation of 
the major industries of the country is 
urgently requested. 

Identification under the proposed 
plan consists of a system of standard 
roof markings. These are to be placed 
on a prominent building in each com- 
munity, as for example, a large build- 
ing of an industrial corporation. Many 
of the organizations of the latter type 
throughout the country have already 
coéperated in this respect. Those hav- 
ing available roof space in unidentified 
communities are urged to communicate 
as soon as possible with the Post Office 
Department and obtain information 
regarding the standard form of mark- 
ings that have been adopted. 

We hope that the members of the 
engineering profession will realize the 
importance of this project and direct 
their efforts accordingly. The existence 
of aviation was made possible only 
through the advances of science and 
engineering. It is now necessary that 
science and engineering step in again 
to make-it a safer and more efficient 
tool of commerce. 


SPECIAL LECTURES 


Hardly a day passes in our Institute 
life without a special lecture delivered 
by some prominent visitor at Tech- 
nology in regard to the particular sub- 
ject in which he is an authority. Re- 
cently, the main lecture hall was packed 
upon twe occasions, within a few days 
of each other, with different speakers 
upon entirely unrelated subjects. The 
first speaker was Mr. Clarence Dar- 
row, the noted criminal lawyer who has 
figured in numerous cases of nation- 
wide interest; the second was M. 
Georges Claude, one of the greatest 
French scientists, who has been in this 
country to attend an international fuel 
conference recently held in Pittsburgh. 

We are glad that a large portion of 
the student body was able to cut their 
various lab classes, drill, or postpone 
their three laps around the track in 
order to hear Mr. Darrow. As one of 
the modern school of thought in mat- 
ters of religion and human relations in 
general, his ideas are worth hearing, 
whether we find ourselves able to agree 
with him or not. That so great a num- 
ber of students took an interest in 
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what he had to say is a sign of a healthy 
undergraduate interest in the affairs of 
the world beyond our narrow sphere of 
books and classes, a realization and a 
desire to assume the burdens and 
responsibilities of citizenship in the 
world of today. 

M. Claude’s lecture, the following 
day, received an equally large attend- 
ance. His subject of “Power from the 
Sea”’ is one which would appeal to a 
person engaged in the study of engi- 
neering problems, for this has long been 
a goal toward which many have turned 
their efforts. From his wealth of ex- 
perience in scientific endeavor, he 
presented a talk which greatly im- 
pressed the majority of his audience. 


THE COVER 


“The Pillar” is the title of the 
etching by Mr. O. Kuhler which has 
been chosen as our cover illustra- 
tion for this issue. We have had the 
pleasure of using several examples 
of this artist's work on the covers of 


previous numbers of Tur Trecu 
ENGINEERING News, and we look 
forward to others of the same gen- 


eral nature in the future. These 
etchings are obtained through the 
courtesy of the Schwartz Galleries, 
New York. 





Such a lecture would not have been 
given under any of the courses now 
presented at the Institute, but, as a 
special feature, was made available to 
the entire student body, and their 
interest showed that his coming was 
well worth while. 

These special lectures from time to 
time, can do much to broaden one’s 
education while at school. The policy 
of the Institute in securing scientists of 
high calibre is to be highly commended, 
and the work of the Liberal Club in 
arranging for speakers, as was done in 
the case of Mr. Darrow, deserves whole- 
hearted encouragement and support. 


AN ENGINEERING MUSEUM 

One of our featured articles in this 
issue is that of Dr. F. C. Brown on 
“The Industrial Museum as an Aid to 
Technology.” We feel that the ideas 
suggested by the author and the proj- 
ect presented in the article are worthy 
of the support of all those interested in 
the advancement of science and the 
engineering professions in America. 

Although the United States abounds 
in museums devoted to ancient history, 
the fine arts, anthropology, geology, 
and natural history, nowhere exists in 
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it a museum devoted on a large scale to 
industrial engineering. This is indeed 
a curious situation, for Great Britain 
and continental Europe possess several 
very complete ones. 

The United States is the industrial 


leader of the nations. She has done 
more for the advancement of applied 
science, for the advancement of engi- 
neering, than any other one nation. Her 
industries employ more men, they 
serve more people, they assume vaster 
proportions than in any other country. 
Nevertheless, the average man is left 
in ignorance of the how and why of 
many of the great industries. 

An engineering museum would go 
farther toward educating the average 
man than any other means. He would 
rather see than read or hear. He wants 
to see before him the machinery, the 
methods used; he desires to watch 
them at work, rather than to wade 
through a dry technical description. 

That people would support such a 
museum is evidenced by the Open 
House program of Technology. For 
one day every year the Institute is 
turned into a vast museum. On ex- 
hibit are the products of the labors of 
teachers and students, past and present. 
They represent perfected methods; 
they represent methods in the bud. 
The Open House attracts many thou- 
sands of visitors each year. That the 
interest of the majority of visitors is 
genuine the writer can affirm, for, as a 
guide, he has been rather hard put to 
answer some of the searching ques- 
tions the visitors asked. 

Fortunately, the attention given 
this question of an engineering museum 
is constantly increasing. With a 
modest beginning, the Museum of the 
Peaceful Arts in: New York is already 
well established and expanding as 
rapidly as conditions will permit. 
Plans have been made in Chicago for a 
museum which will rival those of 
Munich and Vienna, and the National 
Museum at Washington contains an 
increasing number of exhibits suitable 
to an engineering museum. 

Here at the Institute, in the exhibits 
of products and processes furnished by 
various industrial concerns, we have 
the nucleus of an engineering museum 
of our own. Certainly such an institu- 
tion should have a place in the leading 
technical school of the country. It 
would serve as a valuable aid in many 
of the courses of instruction, and would 
be a source of inspiration both to the 
student body and to those visiting the 
Institute from the outside world. We 
would welcome comment on this idea 
from our readers, for we feel that this 
subject is worthy of consideration ip 
the future plans of Technology. 








The Engineering Field 


Abstracts from the leading professional and trade journals 


Parking automobiles in a crowded 
city has been simplified greatly by a 
new device introduced by a western 
inventor which simply jacks the rear 
wheels up and rolls the rear end of the 
car towards the curb by means of 
castor wheels propelled by the trans- 
mission of the motor. 

To raise the rear wheels from the 
ground an oil hydraulic pump operated 
from the engine straightens out two 
pairs of toggles. The castor wheels are 
mounted on shafts which are pivoted 
on the car frame a short distance be- 
hind the transmission, and when the 
rear end of the car is raised a gear on 
the end of the right hand shaft, which 
is closer to the central shaft, meshes 
with a gear of the transmission in low 
gear. When the gearshift lever is set 
in forward low speed, the rear end of 
the car moves towards the curb, and 
vice versa if the gear- 
shift lever is set in re- 
verse speed. 

Having the driving 
shaft closer to the central 
axis of the car gives more 
traction to the driving 
castor, and in addition, 
if the road is crowned 
the traction is further in- 
creased. Then when the 
rear end is raised the rear 
wheels move, and the car 
brakes may therefore be 
applied. When the cas- 
tor wheels are not in use 
the toggles hold them as 
high from the ground as 
the height of the center 
of the rear axle. 


Bridge Spans were 
erected on the Arkansas 
River by an ingenious 
method of building the 
trusses on shore and 
floating them in place, because of the 
danger of floods which make it neces- 
sary to work with the least possible 
amount of falsework. 

The first step in the erection of the 
2,000-foot bridge was to construct a 
loading dock some 400 feet upstream, 
made up of two trestle runways run- 
ning out into the river. The spans 
were constructed between these trestles, 
and two barges, partly submerged and 
carrying trestles, were floated under 
them. When the water was pumped 
out of the barges, the bridge span was 
consequently raised from the loading 
platform, and the barges carried the 
span to its proper location on the piers 
in the river. 


The barges were controlled entirely 
by two boilers and two three-drum 
hoists on one of the barges, with con- 
trol cables attached to pile dolphins 
stretching across the river upstream 
from the loading dock, and finally 
with auxiliary control cables fastened 
to anchorages below the bridge site to 
bring the truss in proper location be- 
tween the piers. When in proper loca- 
tion, the barges were partly submerged 
and the truss span left resting on the 
piers while the barges floated back for 
another span. The whole operation 
took only six hours for each span. 


The Birney Street Car recently 
designed and built has many improve- 
ments over those now in use. Its light 
weight and its relatively vibrationless, 
noiseless operation make possible 
greater comfort at higher speeds and 
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FRONT PLATFORM OF THE BIRNEY CAR 


at the same time decrease cost of 
operation. 

The first step toward decreasing 
weight was to replace the usual noisy 
and massive trucks with four light 
disk wheels. The location of these 
wheels near the ends of the car pre- 
vents side sway and “rocking,” and 
because of rubber pads between hubs 
and tires, cushions are provided which 
absorb noise and vibration. This de- 
crease in weight and the lessening of 
vibration, due to use of rubber inserts 
throughout construction, make possible 
a further lightening of superstructure. 
With the addition of a noiseless air 
compressor, the ultimate in silent 
operation is attained. 
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Leather upholstery in chair-like 
seats, harmonious coloring and light- 
ing, and attractive paneling over con- 
trol mechanism, make the interior look 
more like a bus than street car, an 
effect which is produced also on the 
outside by the use of an automobile 
type bumper. Not to be overlooked is 
the increased safety afforded by com- 
plete visibility in all directions from 
the front of the car through large plate 
glass windows. 


Water Purification is being ac- 
complished by a new method of treat- 
ment using ozone, which experts decree 
to be the best and safest of all the com- 
mercial methods now in use. 

The ozone is produced by the action 
of an electric brush discharge which 
occurs when an electric current is 
passed between two electrodes through 
an air gap and a dielec- 
tric. By this method 
oxygen is converted to 
ozone. This reaction is 
characterized by a _ pe- 
culiar noise, blue-violet 
colored sparks, and the 
phenomena known as the 
electric wind. 

The apparatus is used 
to take dangerous bac- 
teria and foreign odors 
and colors out of drinking 
water. It will also oxi- 
dize any organic matter 
which may have gone 
into the water during its 
journey through the 
earth. In addition, the 
apparatus may be used 
to purify and deodorize 
air. 


An Automatic Arc 

Welder of the tractor 

type has been put on the 

market by an Ohio electric company. 

It utilizes the electronic-tornado prin- 

ciple and is used in making lap welds on 

large tank bottoms, roofs, and similar 
work. 

The machine consists of an elec- 
tronic-tornado head supported on a 
self-propelled four wheel drive carriage. 
The machine is put into operation by 
placing it over the piece to be welded 
and starting the are to which the cur- 
rent is fed by a flexible cable. The 
electrode and fibrous autogenizer are 
automatically fed as the tractor travels 
forward. 

The chief improvement of this ma- 
chine is the speed at which it operates. 
One-fourth of an inch are welds are 
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THE AUTOMATIC ARC-WELDER 


made at the rate of fifty to seventy- 
five feet an hour. When this device is 
used for lap welds no filler is needed for 
the high heat of the carbon are fuses 
the edge of the top plate into the lower 
plate making a leak-proof joint. 


New Design Track construction is 
part of the program of street car track 
and paving reconstruction now in 
progress in the city of Buffalo. Smoother 
and cleaner streets are among the 
advantages resulting from its use, and 
street car noises are considerably 
lessened. 

The most important feature in which 
the new method differs from common 
practice is the elimination of block- 
stone between the rails. A concrete 
base is used instead, with a surface of 
asphalt. Steel ties and heavy rails 
complete a work of the most improved 
type. 


A Pot Testing machine for testing 
the uniformity and balance of pot 
wheels, used in the manufacture of 
rayon silk, has recently been intro- 
duced on the market. 

The machine is constructed of heavy 
cast-iron, and is run by an electrical 
motor with a reversible oil switch and 
pyrometer. Having the pot enclosed in 
a heavy chamber, with only a long hole 
through it, the operator may watch 
the performance of the pot, and when 
he sights any vibrations in a pot or on 
the pyrometer, he immediately stops 
the machine by means of an oil revers- 
ible switch, and has the correction 
made. 

It is absolutely necessary to have the 
pots perfectly balanced and to revolve 
evenly at 6,000 r. p. m., for if a pot 
vibrates, the rayon is stretched and an 
uneven cake is formed from which the 
yarn cannot be evenly wound. This 
machine tests pots in a minimum of 
time, with a minimum cost of opera- 
tion, and with scientifically accurate 





results. Its most im- 
portant feature is its 
protection of the op- 
erator and the motor. 


Steel-Tank Mer- 
cury Rectifiers are 
replacing rotary con- 
verters for heavy 
duty railway and 
power service. A 
western power com- 
pany uses two, of 
these units, placed 
at 750 kw., 1,400 
volts, 535 amp., to 
serve a trolley feeder 
system, and_ these 
rectifiers make pos- 
sible a change from 
the thirty-three cycle 
system of the com- 
pany to the sixty cycles required by the 
railroad. 

A small motor generator furnishes 
the power required to strike the are, 
and an automatic relay connects this 
arc when the load current falls down 
to 100 amp. The tube tank is water- 
cooled, and the unit is kept under a 
constant vacuum by a motor-driven 
vacuum pump. Operating under light 
loads, the anodes are kept at the re- 
quired temperature by separate heaters, 
but when full loads are carried these 
heaters are cut out. There is also an 
automatic safety cutout device which 
is directly connected with the gates of 
the cage surrounding the rectifier. On 
opening the gate this device immedi- 
ately de-energizes the equipment. 

The important characteristics of 
this rectifier are lack of any rotating 
parts, absolutely quiet action, high 
instantaneous overload capacity, ab- 
sence of synchronization, lack of polar- 
ity mistakes, and no necessity for regu- 
lations of voltage and power factors. 


Two Gigantic Dirigibles, the ZRS- 4 
and the ZRS-5, each nearly twice the 
size of the “Graf” Zeppelin, will take 
the air in 1931 for use in the United 
States Navy. 

The American dirigibles will have 
many new design factors that will 
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make them unique. Due to the use of 
inert helium instead of inflammable 
hydrogen for inflation, it will be pos- 
sible to place the engines inside the hull. 
The internal engines will allow the ship 
to slip through the air with much less 
resistance, and there will be less danger 
of the engines being torn off in storms. 
The framework, being made of dura 

lumin, a light but unusually strong 
metal, will have a strength unequaled 
in any other designs. 

Every portion of the frame will also 
be close to the corridors and passage- 
ways, thus making it readily accessible 
for inspection and repair even during 
flight: 


Diamond Pointed Tools have been 
used for years in cutting hardened 
steels and other materials for which 
steel tools would be too soft. They are 
now replacing steel tools for cutting 
materials which although they are soft 
are difficult to work with steel tools and 
dull them rapidly. 

Two types of diamonds are used for 
tool points. Those coming from Brazil, 
known as carbons, are the more satis- 
factory because they are less liable to 
fracture than the imperfectly crystal- 
lized tools. 


Anthracite Coal of an unusual 
high quality is being introduced by a 
Boston supply concern. It is claimed 
that through its use greater economy in 
heating operations may be obtained. 
Although its cost is somewhat higher 
than that of ordinary fuels, this is 
counterbalanced by the increased effi- 
ciency with which it may be converted 
into heat. The coal is mined in the 
Jeddo, Pennsylvania district. 

Values for the characteristics of the 
new coal as obtained from analysis are 
given below together with the average 
values for the fuels now in general use. 


Volatile Combustible Vew Coal — Average 
jE Dae ae es 6.97% 3.79% 
Fixed Carbon........... 87.60% 83.95% 
OM ik sg Gian sao Oe 8.29% 
B./T./U. Per Pound Dry 
eras oo i. ee ee 13,970 13,612 


It may be observed from these fig- 
ures that the new coal is decidedly 
superior in all important respects. 








CROSS-SECTION OF NEW TRACK CONSTRUCTION 














Departmental Notes 


DEPARTMENT OF 
MINING AND METALLURGY 
Prof. W. Spencer Hutchinson, the 

head of the Department, was called 
to South America on an important 
piece of professional work just at the 
beginning of the term. He left Boston 
on September 24, having received a 
leave of absence for the first term. 
He expects to be back the latter part 
of January. During his absence, Prof. 
R. S. Williams is serving as acting 
department head. 

The most important physical change 
in the Department was the transfer 
of all of the laboratory apparatus and 
activities of the Physical Metallurgy 
from Building 5 to Building 8, which 
means that this very important and 
rapidly growing branchof 
metallurgy is now closely 
tied in with the entire 
department, and all of 
the members of the staff: 
have a better contact 
with one another. The 
space made available in 
Building 5 will be used 
by the Department of 
Mechanical Engineering 
for the expansion of its 
work in mechanical test- 
ing. The space in Build- 
ing 8 was made available 
by an exchange of space 
with the Chemical De- 
partment. Originally, the 
fourth floor of Build- 
ing 8 of the Mining De- 
partment was laid out 
very carefully to take 
care of the future needs 
of the Department in 
metallography, heat 
treatment and testing, but the needs 
of the Chemical Department for 
space caused this fourth floor to be 
given over almost entirely to that 
department after it had been used by 
the Mining Department for only a 
short period. At the time this seemed 
to be the best solution because there 
was space available for this metallurgy 
in Building 5, but now the time has 
come when the physical metallurgy 
has to come back to its proper place in 
the department building. In making 
the transfer some sacrifices were inev- 
itable. The Mining Department had 
to give up some laboratory space, 
which leaves it temporarily without any 
laboratory facilities for chemical work. 
In the same way, the chemical depart- 
ment found it necessary to compress 
itself into a smaller space, which was 
rather difficult owing to the increase 
in graduate work of that department 
which called for enlarged operations. 


Looking toward future work in 
Physical Metallurgy, there was ac- 
quired during the summer a 3-ton 
Nacel air hammer operated by elec- 
tricity. However, this will not be 
set up until its final location has been 
decided upon. 

Prof. H. T. Mann, who is in charge 
of the petroleum option of Course III, 
spent much time during the past 
summer in making a trip through the 
oil fields of Oklahoma, Texas, Lou- 
isiana and Arkansas in order to main- 
tain a close contact with the industry 
and learn of the latest developments. 
This new petroleum option will fill a 
demand for men trained in oil pro- 
duction methods. 

The Department options have been 
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renumbered so that the old Option 2 
of production metallurgy has now 
become Option 3 and the petroleum 
option is now Option 2. Option 1 
still remains as the general mining 
option. The fourth option is that in 
physical metallurgy which went into 
effect this year and is already finding 
some enrollment of undergraduate 
students. However, the great field of 
this option appears to be to take care 
of the instruction in metallography 
for men from other departments and 
also to instruct the graduate students 
who are entering more and more into 
this line of work. 

Prof. G. B. Waterhouse was called 
upon to act in an advisory capacity on 
the problem of securing the best steel 
for the wires in the cables of the new 
Hudson River bridge which are to be 
fabricated by Roebling. He has also 
been doing expert work in connection 
with the process of direct reduction 


296 


of iron from ore, and the uses of sponge 
iron. He attended the October meet- 
ing of the American Iron and Steel 
Institute in New York City. His 
previous paper on basic open hearth 
practice before this organization re- 
ceived favorable comment. In con- 
nection with the new codperative 
course of the Civil Engineering Depart- 
ment with the Boston and Maine 
Railroad, he has been giving lectures 
on railway maintenance. 

Through the work of Professor 
Waterhouse the Department was able 
to obtain the distinguished Dr. William 
H. Hatfield, Director of the Brown- 
Firth Research Laboratories in Eng- 
land, to give three lectures: one on 
November 8 on the applications of 
science to the steel indus- 
try; one in the afternoon 
of November 9 on rust 
and acid resisting steels; 
and the third that eve- 
ning on cast iron. The 
first two lectures were 
primarily for Technology 
students; the third was 
sponsored by the Boston 
Section, American So- 
ciety for Steel Treating 
joined with the New 
England Foundry Men’s 
Association. Dr. Hat- 
field is a recognized au- 
thority on stainless steels 
and, it is interesting to 
note, incidentally, that 
he was a classmate of 
Professor Waterhouse at 
Sheffield, England. 

Prof. C. R. Hayward 
conducted the metallurgi - 
cal trip of undergraduate 
students during the week prior to the 
opening of school. The class saw the 
mining, concentration and blast fur- 
nace smelting of iron ore at Lebanon, 
Pennsylvania; the manufacture of steel 
at Bethlehem; zinc smelting at Palmer- 
ton; copper smelting at Carteret; and 
lead smelting at Perth Amboy. 

The Summer Mining Camp was car- 
ried on successfully under Mr. W. C. 
Eberhard and Mr. F. L. Foster at 
Dover, New Jersey, with an increase 
in the number of students. 

The rapid growth of geophysical 
prospecting for ores and oil has neces- 
sitated the introduction of this subject 
into the curriculum. This year a 
course of forty-five hours is being given 
by Mr. F. L, Foster, who has been 
especially training himself along this 
highly technical line. Mr. Foster 
spent the past summer in New- 
foundland doing practical work along 

(Continued on page 306) 
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HE Panama Canal diggers had 
engineering brains and money 
aplenty. But they were blocked by the 
malaria and yellow-fever bearing mosqui- 
toes, which killed men by thousands. 
Then Gorgas stamped out the mos- 
quito. The fever was conquered. The 
Canal was completed. 
The importance of little things is rec- 
ognized in the telephone industry too. 


...but a mosquito blocked the way 


Effective service to the public is possible 
only when every step from purchase of 
raw material to the operator’s ‘‘Number, 
please’’ has been cared for. 

This is work for men who can sense 
the relations between seemingly unre- 
lated factors, men with the vision to see 
a possible mountain-barrier 1n a mole- 
hill—and with the resourcefulness 
to surmount it. 


BELL SYSTEM 


A nation-wide system of 18,500,000 inter-connecting telephones 





PIONEERING WORK HAS JUST 


BEGUN” 









Elements of Qualitative Chemi- 
cal Analysis, A Laboratory Guide. 
By Witrren W. Scort, Se.D., Profes- 
sor of Chemistry, University of Southern 
California. D. Van Nostrand Co., Inc., 
New York, 1928. Price $1.60. 164 
pages. 

This book is to be recommended as a 
laboratory guide in the elements of 
qualitative analysis for a short course, 
but for a short course only, as it is not 
sufficiently comprehensive for a very 
thorough or complete treatment of the 
subject. It is well written, well planned, 
and has several desirable features. 

The introduction, which deals with 
laboratory manipulation, is a good idea 
and might well be carried farther in a 
large book. The charts for each group 
should help to give the student a better 
mental picture of the qualitative 
scheme and thus point to a clearer 
understanding of it. The chapter on 
“Systematic Analysis of Substances”’ 
is entirely too brief to be of value, 
except in an elementary course. Simi- 
larly, the appendix is so brief that it 
could have been omitted without de- 
tracting from the value of the book. 

G. G. Marvin. 


A Laboratory Manual of Ele- 
mentary Physical Chemistry. By 
Epwarp Mack, Jr., and Westey G. 
France. D. Van Nostrand Company, 
Inc., New York City. Pages 195+-21. 
Price $2.00. 

Prepared as a companion volume to 
Dr. Hugh Taylor’s “Elementary Physi- 
cal Chemistry,” this manual has come 
to serve a double purpose, for while 
acting as an admirable laboratory 
guide, at the same time it fills out a few 
weak spots in Dr. Taylor’s own book. 
The first part of the work as outlined, 
consists in three exercises. The first is 
an interesting discussion on units and 
measurements; the second consists in 
the construction of a slide rule from 
logarithmic graph paper — an exercise 
which beautifully illustrates the theory 
of logarithms; the third is a short dis- 
cussion on the errors of measurement 
and the propagation of errors. 

The rest of the volume consists of 
thirty-five selected experiments and 
while the selection is a noteworthy one, 
it is to be wondered whether the equip- 
ment of a small college could stand the 
drain. Starting with the Victor Meyer 
method of vapor density measure- 
ment, we find such classical experi- 
ments as the Kundt (as well as the 
Clement and Desomes) methods for 
the measurement of Kappa, the mea- 
surement of thermal conductivity and 


Recent Books 


This department conducted in co-operation 


vapor pressure of gases, the viscosity 
of liquids, and the size of molecules in 
an oil film. The technique of instru- 
ment manipulation is covered by an 
exercise on the polarimeter, spectro- 
scope, and the bomb calorimeter. For 
the latter part of the course we find 
experiments on the distribution co- 
efficient, catalysis, the action of light 
on equilibriums, the measurements of 
dielectric constants and electrical con- 
ductivity, the preparations of a stand- 
ard concentration cell, the hydrogen 
electrode, and several experiments on 
colloids and fine grain solutions. 

Each experiment is begun by a short 
but, in most cases, adequate discussion, 
after which the experimental directions 
are given. Numerous questions are 
scattered throughout the whole and a 
convenient list of text book references 
covering the work under discussion is 


included. 
ee ee & 


Handbook of Domestic Oil Heat- 
ing. Edited by Harry F. Tapp. The 
American Oil Burner Association. Pp. 
383, fully diagrammed. Price $3.00. 

It sometimes happens that books 
written obviously for propaganda of 
some sort or another actually contain 
a number of parts of extreme merit 
along with those which are necessarily 
for the public’s eyes. It is seldom pos- 
sible to find a book which fulfills the 
above statement as neatly as does this 
handbook, and on this basis might be 
classed with the Carnegie Pocket Com- 
panion. Starting out with a chapter 
devoted entirely to definitions and 
explanations of terms used throughout, 
the book ends with a’chapter entitled 
‘*Miscellaneous Information and 
Tables,”’ after covering a maze of facts, 
the breadth of which is seldom seen. 

Chapter Two on heat transfer and 
heating requirements recommends it- 
self immediately, not only to the heat 
engineer but to the architect and build- 
ing contractor as well, for a series of 
extremely convenient coefficients of 
heat transmission tables is included. 
This covers practically every con- 
ceivable type of wall and roof construc- 
tion used and is sufficiently elastic 
so that many sub-types can easily be 
set up and calculated. Exposure 
factors and radiation estimates are 
also included. 

The following few chapters are 
devoted to fuel oil and its character- 
istics, and includes a discussion of 
probable geological formation as well 
as the fuel oil specifications adopted 
by the Oil Burner Association. 
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We next find a comparative set of 
fuel casts, a discussion of various oil 
burner types, a discussion of the 
relative merits of storing and pumping 
devices, and then several chapters on 
hot water, hot air, and steam heating 
devices. Inspection installations and 
tests are next considered, and finally 
sales and service and the various state 
and city ordinances are taken into 
consideration. 

Not only oil burner salesmen, but 
engineers, architects and contractors 
will find this a convenient source for 
much information unobtainable else- 
where, except from persons of large 
experience. It has been written for 
these men and is highly recommended 


to them. 
H. A. R. 


The Electric Word — The Rise of 
Radio. Pau Scuusert. The Mac- 
Millan Company, New York. Pages 
311+. Price $2.50. 

* For the man who enjoys an historical 
biography we recommend “The Rise 
of Radio” without reservations. It is 
not necessary that the reader should 
possess a working knowledge of “ wire- 
less” or a large vocabulary of words of 
an electrical significance. In fact, the 
book is obviously written to attract the 
layman as well as the engineer who 
desires a little more than the necessary 
mathematical deductions. 

The book starts with Marconi’s early 
successes and failures in his “wireless 
telegraphy”’ experiments and causes 
the reader to feel in somewhat the same 
way as did his early contemporaries 
— that he was not a great scientist but 
a scientific business man. In spite of 
this we are led to marvel at the man’s 
sense of practicality and to realize that 
his great work was not in discovering 
something new but in putting together 
in a workable manner the single dis- 
coveries and inventions of others. 

In the first part of the book we fol- 
low the progress of radio from Mar- 
coni’s earliest experiments in 1896. 
We see his smaller and larger successes. 
We watch the envious eyes of neigh- 
boring European countries and smile 
at their attempts to copy. We laugh 
outright at the thousand tiny squabbles 
and the peculiar arrangements used so 
no one but the properly appointed 
officials of the Marconi companies 
could receive messages. We finally 
applaud when we read about the first 
trans-atlantic tests in 1901. The radio 
was by this time a maritime necessity. 

In the second part of the volume the 

(Continued on page 316) 
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REPRESENT. 
ALBANY, N. Y 
Sager-Spuck Supply Co,, Ine. 
ASHEVILLE, N. C. 
Suttor Oshorne Supply Co 
ASTATULA, FLA. 
Prescott Machinery Co 
ATLANTA, GA 
Williams Small M 'eby Co. 
B. F. Avery 
BALTIMORE, MD 
Giles & Ransome 
BIRMINGHAM, ALA. 
Smith-Meadow Supply Co. 
BOSTON, MASS. 
Clark-Wileox Co. 
BUFFALO, N. ¥ 
The Wheeler-Murray Co 
BUTTE, MONTANA 
Western Supply Co. 
CLARKSBURG, W. VA 
Clarksburg Supply & 
Equipment Co. 
CHARLOTTE, N. C 
W. Pred Casey and Co. 
CHATTANOOGA, TENN 
Brown Craven Equipment Co. 
CHICAGO, ILL. 
Ransome Conerete 
Machinery Co. 
CINCINNATI, OHIO 
The C. Taylor Handman Co 
CLEVELAND, OHIO 
E. F. Pegg Co. 
COLUMBIA, 8. C. 
Construction Equipment Co 
DALLAS, TEXAS 
J. W. Bartholow Co 
DAVENPORT, IOWA 
The Johnson- Beckwith 
Equipment Co. 
DETROIT, MICH 
W. H. Anderson Tool & 
Supply Co. 
PORT WORTH, TEXAS 
J. W. Bartholow Co. 
GRAND RAPIDS, MICH 
W. H. Anderson Tool & 










































Supply Co. 
HUNTINGTON, W VA 

Banks-Millex Supply Co. 
INDIANAPOLIS, IND 

Frank Messenger 
LOS ANGELES, CALIF 

Essick & Co. 
MEMPHIS, TENN 

Pidgeon Thomas Iron Co 
MINNEAPOLIS, MINN 

Wm. H. Hale & Co 
MOBILE, ALA. 

Lawrence-Goodling Co., Inc 
MONTREAL, CANADA 

Canadian Equipment Co. 
NASHVILLE, TENN 

R. L. Stockard 
NEWARK, N. J 

Johnson & Dealaman, In 
NEW HAVEN, CONN 

The W. I. Clark Co 
NEW ORLEANS, LA 

Ole K. Olsen 
NEW YORK CITY 

Fitzgerald & Hudson 
NORTHPORT, N. ¥ 

F. G. MacDonald 
OAKLAND, CALIF 

R. T. McClelland 
PHILADELPHIA, PA 

Giles & Ransome 
PITTSBURGH, PA 

Ruane Machinery Co 
PORTLAND, ORE 

MeCracken-Ripley Co 
RICHMOND HILL 

Long Island, N. ¥ 

Fitzgerald & Hudson 
RICHMOND, VA 

Ed P. Phillips Machinery ¢ 
ROCKFORD, ILL 

Swords Bros. Co. 
SAN ANTONIO, TEXAS 

J. W. Bartholow Co 
SEATTLE, WASH 

Star Machinery Co. 
SPOKANE, WASH 

Hallidie Co. 
ST. LOUIS, MO. 

Lincoln Equipment & 

Materials Co. 
SYRACUSE, N. Y. 

The Wheeler-Murray Co. 
TOLEDO, OHIO 

National Supply Co 
TORONTO, ONTARIO 

Clare Osborn, Ltd 
VANCOUVER, B. C. 
B. C. Equipment Co. 
































A Ransome 14-S Standard Building 
Mixer and Monkey-on-a-stick operating 
on a job for the Port Reading Railroad 
at Bound Brook, N. J. H. Denberger 
Contracting Company, Bethlehem, Pa. 


Simplicity 


Here’s a Ransome “three bagger” (1-2'2-4) that is noted for its simplicity 
in construction. 


The parts of the old model Ransome 14-S were very accessible and easy to 
replace—but this new model surpasses it. 


A Ransome Monkey-on-a-stick and a Ransome 14-S make a combination 
capable of a large daily output and delivery of concrete. 


And this equipment will make money and speed on your job. 
Write for the bulletin “A Three Bagger” and Monkey-on-a-stick pamphlet. 


Ransome Concrete Machinery Company 


1850 — Service for 78 Years — 1928 
Dunellen New Jersey 
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Any blaze can be successfully put 
out if it is taken soon enough. All fires 
are small at the start. Thus the means 
for calling men and equipment to the 
scene of a blaze is of the utmost conse- 
quence. Modern science has made the 
reception of an alarm of fire at head- 
quarters a matter of seconds after the 
box has been pulled. Ingenious elec- 
trical and mechanical devices relay 
the message to the various companies, 
police, and others concerned. When 
apparatus has been efficiently placed, 
water may be poured into a burning 
building from many lines of hose 
within a few minutes of the discovery 
of fire. The placing of alarm boxes to 
best advantage is a problem which 
should be carefully considered by any 
community, and the education of the 
citizen in the simple procedure required 
for the sounding of an alarm of fire is a 
civic duty. Unbelievable losses have 
resulted from ignorance of the proper 
methods to employ. Too simple an 
alarm defeats its purpose, due to the 
ease with which false alarms can be 
sounded with but slight risk of detec- 
tion. The cost of sending apparatus 
in response is negligible — and in many 
cities is considered a practice run — 
compared to the damage resulting 
from the apparatus being away on such 
a call when needed for a real fire. Only 
a few weeks ago, in Boston, there oc- 
curred an epidemic of false alarms — 
some seventeen being sounded ina period 
of four hours. This in itself is bad; but 
infinitely worse is the fact that a seri- 
ous fire was discovered while apparatus 
was more than a mile away on a false 
alarm. Fortunately immediate com- 
munication was established with fire 
alarm headquarters by the officer in 
charge of the apparatus, so that equip- 
ment was returned to scene of the blaze 
at once. Firemen stated that loss of at 
least three lives would have resulted in 
all probability if the response had been 
delayed another five minutes. Con- 
servative estimate places the monetary 
loss at $8,000 where it should have 
been very small. 

The first fire alarm telegraph sys- 
tem in the world was invented, con- 
structed, and placed in operation in 
Boston in 1852. The system has been 
extended and improved until from 
three box and bell circuits, forty boxes, 
sixteen alarm bells, and a crude central 
office equipment exposed to serious 
fire hazard, it now occupies ideal 
quarters and is splendidly equipped. 
No building can ever be erected nearer 
than 250 feet of the new central office. 
The building itself is of fire resistive 
construction, and harmonizes with its 
surroundings in the park system. It is 
large enough to care for the city’s 
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natural growth and the possible annex- 
ation of surrounding communities. 
More than 1,300 alarm boxes connected 
to 73 box, 18 tapper, and 16 gong cir- 
cuits are now in service. Special circuits 
communicate with the high pressure 
pumping system. The ultimate capac- 
ity is 5,000 boxes. 

Each incoming: alarm is registered 
by shearing the signal in a paper tape, 
and at the same time the exact time 
of its receipt is stamped on the paper. 
Three four-dial, four-number_ trans- 
mitters.are provided for sending the 
alarms to the engine houses. ‘Two 
separate circuits run to each house, 
one for the loud sounding gongs, and 
the other for the desk apparatus. Tele- 
graphic communication is possible over 
all the lines connecting street boxes for 
test purposes as well as for the trans- 
mission of information, orders and 
special signals. Boston has at its head- 
quarters registers which shear the in- 
coming telegraphic signals into a paper 
tape as a permanent record. Some 
6,500 storage battery cells, arranged in 
two sets, furnish current for the sys- 
tem. One set is being charged while 
the other is in operation. Elaborate 
test boards are provided to check up 
on the system and the batteries. In 
addition, two sources of outside current 
are available and there is provided for 
emergency use a gasoline driven gen- 
erator so that unfailing current is 
practically a certainty. The dispatch- 
ers can keep a check on the location 
and movements of apparatus on a large 
map. A radio serves to check the time 
mechanism with the official Arlington 
time signals, as well as to act as a 
broadcasting station for fire use in 
communicating with the fire boats, 
for example. : 

Research is constantly in progress 
to investigate fire hazards developed 
by the forward march of science. The 
airplane,* the blimp, and the rigid 
dirigible have brought their own pecu- 
liar problems. Crash fires are being 
studied on actual planes by direct 
observation, motion pictures, and spe- 
cial camera records. The design of 
fuselage and motor, of ignition sys- 
tems, gasoline storage, exhaust systems, 
etc., has been altered and modified to 
reduce or, as far as possible, to elimi- 
nate the ever present danger of fire 
and explosion. 

The quantities of pyroxalin films in 
storage, use, and transit present a 
serious problem. Disastrous fires of 

*See National Fire Protection Association 
Quarterly, October, 1928. ‘“‘Aviation Fire 
Hazards.” 

tSee “Fire Protection of Pyroxalin Plastic,” 
Inspection Department Bulletin, Associated 


Factory Mutual Fire Insurance Companies 
(November, 1928). 
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recent origin in X-ray film storage 
vaults of hospitals have shown that 
much is yet to be learned of the be- 
havior of such materials under what 
had always been supposed to be safe 
conditions. 

That modern methods are successful 
is shown by the reduction of the fire 
loss per capita in cities where greater 
efficiency has been developed in the 
fire-fighting personnel and in_ the 
equipment with which they work. The 
per capita fire loss of Boston was re- 
duced from $8.18 in 1923 to $4.92 in 
1927. William H. Winkley, manager 
of the Boston Board of Fire Under- 
writers, commented on the reduction 
as follows: 

“This was not because of any 
material reduction in the number of 
fires, but because of a marked decrease 
in the number and amount of large 
individual losses. Constructive 
changes made by the Fire Commis- 
sioner, such as more effective ‘running 
card’ and better disposition of appara- 
tus, and immediate massing ‘of men 
and equipment by quickly sending in 
second or third alarms when response 
to the first alarm reveals conditions 
that might result in a bad fire, had a 
very positive and important part in 
producing this result.” 

The appalling size of the fire loss for 
the country ($478,245,620) indicates 
that the end is not yet, and that science 
must continue to study the records of 
the past and to push forward as new 
avenues are opened. The modern 
engineer has opportunities undreamed 
of in the past. He now burns down 
whole buildings for the purpose of 
studying what happens to different 
types of construction and furnishings 
under various occupational loadings 
and exposure hazards.* He has at his 
command the combined resources of 
engineering, chemistry, electricity, and 
physics. 

Modern methods of rapid transit 
and communication make it possible 
for the fire protection engineer to learn 
details of fires and in many cases to 
reach the scene of the blaze in time 
for first-hand observation. The study 
of reports thus made, plus the state- 
ments of the fire department officials in 
charge, make evident any abuses of 
privilege. 

The coérdination and dissemination 
of the data already available and the 
intelligent direction of further re- 
search form a legitimate and important 
field for the technically. trained man. 


*See articles by S. H. Ingberg of Bureau of 
Standards. “Tests of Severity of Building 
Fires,” “Fire Test of Brick Joisted Buildings.” 
National Fire Protection Association Quarterly, 
July, 1928. 
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LESSON NUMBER TWELVE 


BLASTERS’ HANDBOOK 


N ore mining, the selection and use of 

explosives becomes nothing less than a fine 
art. Every formation of ore and rock requires a 
different explosive. Drilling and loading methods 
must be correctly performed to ensure satisfac- 
tory results. 


For instance, what explosive would you use 
where moisture is present in excessive quantities, 
which explosive to produce the least obnoxious 
fumes, which dynamite to use below or above 
ground, which kind for soft or for hard 
rock? How can you choose explosives to 
reduce the hazard of igniting gas and 
dust mixtures? 


Some day you'll need 
this information 





You may need to know the answer immediately. 
Textbooks—even the best—do not contain this 
vitally important data. During the last 125 
years du Pont has been making and testing 
explosives for every type of blasting operations. 
These tests have been applied to all industries 
where explosives were essential. 


This coupon will bring you a copy of the Blasters’ 
Handbook without any cost. It’s a reference 
book for explosives’ users. Some of the largest 
engineering colleges use the Blasters’ 
Handbook in their engineering classes. 
You need it today and you'll need it 
even more when you’re out in the field. 


Mail the coupon for your 
copy NOW 


E. I. DU PONT DE NEMOURS & CoO., INC. 


Explosives Department, Wilmington, Del. 
Gentlemen: Please send me a copy of your 


REG. U. 5. PAT. OFE 


Blasters’ Handbook. 
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The Industrial Application of Microbiology 


a yield of glycerin which is profitable 
it is necessary to acclimatize the organ- 
ism to grow in sugar solutions rendered 
alkaline by use of sodium salts, a con- 
dition quite different from that en- 
countered in industrial alcohol produc- 
tion where an acid medium isnecessary. 
The yeast, growing in sugar solutions 
thus alkalinized, produced both ethyl 
alcohol and glycerin and the fermented 
solution must then be subjected to 
direct distillation for the alcohol and a 
special steam distillation to secure the 
glycerin. Undoubtedly the near future 
will see much glycerin produced in 
this way. 

Lactic acid is not of great importance 
commercially, but is used to some ex- 
tent in many industries, notably in 
tanning. It may easily be produced 
by the fermentation of skimmed milk 
by lactic acid bacteria, but commer- 
cially is made from various grains and 
other carbohydrate material. Consider- 
able work has been done on the utiliza- 
tion of corncobs as a source of this 
acid. Several bacteria have been stud- 
ied which will produce equal quantities 
of this and acetic acid by fermentation, 
and the use of this waste product for 
such a purpose may eventually prove 
practical. 

Citric acid is mostly obtained from 
lemons by chemical means. It has long 
been known, however, that certain 
molds will produce this acid in special 
media, and there is at least one plant 
in this country today which produces 
citric acid commercially by the use 
of molds. 

The production of yeast for bread 
making and for human consumption as 
a source of vitamin B has greatly in- 
creased in the last few years. Formerly 
yeast was a by-product of the fermen- 
tation industry, but now it has become 
a major product. To produce yeast in 
large quantities economically, an un- 
derstanding of its physiology must be 
had. When yeast grows in a nutrient 
solution containing sugars, and when 
very little air is present as in indus- 
trial fermentations, reproduction takes 
place to some extent but the greater 
part of the energy is used in converting 
the sugar to alcohol. However, if the 
same solution is aerated, alcohol pro- 
duction is very slight, while the yeast 
cells reproduce themselves in enormous 
numbers. Thus a large amount of yeast 
is quickly produced. This underlies 
the modern “aeration method” of 


yeast manufacture, where as high as 
forty per cent of the material used in 
the nutrient solution is converted into 
yeast cells. The process must be care- 
fully controlled —the nutrient solu- 
tion prepared according to the physi- 
ological needs in yeast cell reproduc- 


(Continued from page 291) 


tion, the culture kept at the right 
temperature, the period of growth 
kept constant, and above all, the pre- 
vention of contamination by extrane- 
ous microérganisms. The yeast is then 
separated from its nutrient solution 
and pressed into cakes, the compressed 
yeast of commerce consisting of prac- 
tically nothing but yeast cells. 

The production of acetic acid and 
vinegar by microérganisms is_ well 
known and the theory of vinegar mak- 
ing will illustrate both. When cider or 
malt is used, the sugar must first be 
changed to alcohol by yeast fermenta- 
tion. Then the alcohol is oxidized to 
acetic acid through the action of sev- 
eral types of “ vinegar bacteria.” In the 
commercial “quick vinegar process,” 
a dilute alcoholic-nutrient solution is 
allowed to trickle over a large surface 
of shavings which have been soaked 
with a culture of the acetic acid or 
vinegar bacteria, while air is forced 
through. Since a large surface is pre- 
sented, oxidation takes place rapidly, 
and about four per cent of acetic acid 
is produced. Many acetic acid bac- 
teria are known which will produce 
good quantities of acetic acid from 
various materials, some of them from 
sugar directly. 

The importance of various micro- 
organisms in the manufacture of food 
products such as bread, butter and 
cheese is common knowledge. The bac- 
teriology of sauerkraut-making is not 
as well known perhaps. In making 
this food, salt is first mixed with 
the cabbage in a suitable container 
and pressure applied. The salt serves 
to help draw the juice from the 
leaves, and also to keep extraneous 
organisms from growing. This juice 
contains sugars which are then changed 
to lactic acid by the lactic acid bac- 
teria occurring naturally on the cab- 
bage leaves. Silage, which is such an 
important cattle food, also results from 
a slight lactic acid fermentation of 
cornstalks and leaves and other plant 
products. 

Japanese soy-bean sauce is the result 
of the enzymatic action of a mold, and 
to a lesser extent, yeasts and bacteria, 
on soy-bean brine mash. The process 
takes several months, and many com- 
plicated reactions take place. 

Fermented milks are found in many 
countries. Some are produced by the 
action of bacteria and some by yeasts. 
In this country, the commercial fer- 
mented milks are the result of the 
action of lactic acid bacteria, B. acid- 
ophilus and B. bulgaricus. It has been 
claimed that fermented milks have 
therapeutic value, but this is not 
definitely established. 

Space forbids furtherjdescription of 


the processes listed in the first class. 
They are representative of the pos- 
sibilities that await the bacteriologist 
with imagination and power of observa- 
tion. It is entirely probable that the 
future will see the utilization of bac- 
teria and other microérganisms in 
production of many kinds of chemical 
reagents and_ technically desirable 
products. 

Among the preventive processes the 
great food preserving industry stands 
in first place, but many others now 
relatively insignificant are sure to 
forge ahead and become of real signifi- 
cance. Food preservation by cooking 
and drying are as old as civilization, 
and the use of salt in curing meats and 
fish and of sugar for preserving fruits 
are also ancient processes. The prepa- 
ration of dried salt fish was the first 
American food industry on a com- 
mercial scale. Refrigeration came into 
being as a process of what may be 
called world importance less than sixty 
years ago. The giant among the food 
preserving industries is what we know 
teday as canning. This had its incep- 
tion in England and France soon after 
1800. A patent on a process for pre- 
serving foods by hermetically sealing 
in jars and exposing to the action of 
heat was granted to Appert in France 
in 1809, about fifty years previous to 
the work of Pasteur, which is sometimes. 
assumed to be the foundation of all 
our industrial work in this field. By 
1820 William Underwood had brought 
the Appert process to Boston and es- 
tablished here the house that still 
bears his name. This was the beginning 
of canning in America. Expansion 
was limited until the Civil War gave 
impetus to the business. New methods 
of treatment were introduced, and the 
term “processing” was the one com- 
monly employed to indicate the heat 
treatment. The exact nature of this 
treatment was not generally under- 
stood until it had been carefully worked 
out at M. I. T. in the late nineties, and 
before then losses from spoilage were 
sometimes enormous. This field of 
industrial microbiology, for such the 
canning industry really is, has had 
phenomenal development and is des- 
tined to further expansion. Its under- 
lying principle is extremely simple to 
the bacteriologist, for it is based on the 
knowledge of the temperature relations 
of bacteria and their spores. Inci- 
dentally, while simple in theory, there 
is a vast field for detailed study and 
many collateral matters to take into 
consideration. One of the most inter- 
esting aspects of these questions today 
relates to the behavior of the so-called 
heat-loving bacteria, organisms that 

(Continued on page 304) 
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The Largest Hot Strip Mill in the World 


Where do young college men get in a large 

industrial organization? Have they op- 

portunity to exercise creative talent? Is 
individual work recognized? 
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QUEEZED between giant 

rolls, heated steel bars flat- 
ten to form steel sheets for the 
bodies of the automobiles that 
modern America demands. 

So rapidly has this demand 
grown within the past 
few years that the 
American Rolling Mill 





Company, of Middletown, Ohio, 
recently found it necessary to 
install a “hot strip” mill larger 
than any before. 

Such record-breaking capacity 
brought with it a train of new 
problems. Electric control had 
to be devised to keep the big 
3,000 and 4,000 hp. D. C. motors 
“in step” and prevent irregu- 
larities in thickness or quality 


Westinghouse 


of the finished sheets. Huge gen- 
erators and transformers had to 
be designed to handle.the power 
requirements of this new mill — 
the largest of its kind. 
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To Westinghouse came the assignment 
of designing, manufacturing, and in- 
stalling this equipment. Opportunities 
of this caliber are not rare in an organ- 
ization with the resources which West- 
inghouse commands. Westinghouse at- 
tracts young men of enterprise and 
genius because it daily 
provides opportunities 
which smaller companies 
can seldom offer. 
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defy the common laws of protoplasmic 
bodies and thrive at temperatures 
which are fatal to ordinary bacteria, 
and above the coagulating temperature 
of many proteins. 

The great range: of food products 
which may be so treated—meats, fish, 
shellfish, soups, vegetables, fruits, milk, 
etc., bring an equally great variety of 
specific problems which the manu- 
facturer must solve if he would insure 
himself against loss. 

Closely allied to the canning indus- 
try is another dealing with food special- 
ties of all kinds — pickles, salad dress- 
ing, catsup, sauces, jams, marmalades 
and the products such as peanut butter, 
oils, ete., in all of which the bacteri- 
ological problem may be the most 
important one. 

The relation of molds and bacteria 
to the destruction or deterioration of 
wood and cordage is another large field 
of preventive microbiology. With a 
diminishing lumber supply the con- 
servation of timbers, railway ties, tele- 
graph poles and building material is 
bound to assume increased importance. 
The rotting of wood in nature is a 
natural biological process or cycle, 
without which life could not go on, 
but when deterioration of natural 
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products which we are using occurs, it 
is of more immediate economic impor- 
tance. Hence methods of prevention 
must be worked out, based on the 
biology of wood decay and the physi- 
ology of microérganisms concerned. 

A very large number of molds, es- 
pecially, cause rotting or discoloration 
of various woods. Since molds are 
much more complicated than yeasts or 
bacteria, the problem of their control 
is also harder. Then, too, the fact that 
many wood products must be exposed 
to the elements is another considera- 
tion. If we impregnate the wood with 
preservatives, the question of solubility 
must be considered. Likewise, we must 
often consider the question of the color, 
odor and cost of the preservative. The 
most common methods of wood pres- 
ervation include painting, charring, 
dipping in tar or creosote, impregnat- 
ing with tar or creosote under pressure, 
and the use of zine chloride and other 
salts. In general, these work well for 
such things as railway ties and under- 
ground building materials, but they 
cannot be used on some valuable woods 
which it is very necessary to protect, 
such as stored airplane propeller stock. 
In dealing with large quantities of 
materials, the problem is not by any 
means a simple one. For example, 
trouble has occurred in stored wood 
pulp destined to be made into paper. 
The whole problem needs more biologi- 
cal study. 

In the field of textiles, losses due to 
the deterioration of cotton, both in the 
fiber and in the woven condition, of 
linen, hemp, jute and other cordage 
fibers, are sufficiently great to warrant 
careful study from the standpoint of 
the industrial microbiologist, and this 
field is sure to receive far more atten- 
tion in the future than it has in the 
past. We are all familiar with the rot- 
ting of such things as canvas tents 


which are exposed to the elements, and 
in the tropics deterioration of cloth of 
all kinds is of importance. Deteriora- 
tion of cotton yarn and cloth particu- 
larly, often occurs in the manufacturing 
process, due usually to mold action. 
The result may be discoloration, weak- 
ening or even partial destruction. The 
practice of using starch sizing materials 
on the cotton yarn is an undesirable 
one biologically, since it furnishes food 
material on which microérganisms can 
thrive. Many different chemical sub- 
stances may be used during the process- 
ing and on finished cloth to prevent 
or retard mold action, but conditions 
vary so much, and so little real study 
has been put on the problem, that a 
satisfactory solution is not yet at hand. 
Even wool is not exempt from troubles 
of this character, but here the damage 
from moths which may attack the fiber 
or the cloth is far greater, and has 
stimulated the development of proc- 
esses of mothproofing. This, however, 
is in the field of economic entomology 
rather than industrial microbiology. 
In the manufacture of cane sugar, 
the juice is extracted from the cane by 
pressure, and in this natural condition 
is heavily contaminated with micro- 
organisms. Due to the warm climate 
of sugar-cane countries, fermentation 
may start as soon as the juice is sepa- 
rated from the cane. To overcome 
this, one of the fundamental principles 
of microbic physiology is applied, 
namely, concentration of the nutrient 
medium surrounding the microérgan- 
ism to a point where growth cannot 
take place. Even then, trouble is some- 
times experienced, because there are a 
few yeasts which can grow naturally in 
very concentrated sugar solutions, or 
they may become “acclimatized” to 
the high concentration. This is only 
one of the biological problems of sugar 
(Continued on page 306) 
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manufacture. Another important prob- 
lem is the deterioration of sugar in 
storage. Due to the action of bacteria 
present, acids and enzymes may be 
produced, and the sugar may be in- 
verted to a greater or lesser extent. 
The first problem is of less importance 
in the manufacture of beet sugar, be- 
cause of the cooler climate, but deteri- 
oration in storage may occur in any 
sugar. 

The control of microdrganisms in the 
manufacture of fruit juices and bever- 
ages is too well known to require ex- 
position. We know that these sub- 
stances are excellent culture media for 
the growth of microérganisms, and fur- 
ther, we must consider the fact that 
yeasts, especially, occur naturally on 
large numbers of fruits. Pasteurization 
or sterilization is often used to prevent 
fermentation, but in such things as 
peach juice, the flavor is destroyed even 
by pasteurization. Chemical preserva- 
tives are perhaps used to a greater 
extent than any other method of pres- 
ervation. 

Since in a large number of cases, the 
ultimate solution to the control of 
microérganisms is through disinfect- 
ants and fungicides, the subject has 
received much attention. Because the 
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physiology of the microérganisms con- 
cerned has been so little understood 
until quite recently, much of the work 
on this problem has been of the 
trial and error method, rather than of 
scientific nature. We know how im- 
portant disinfection is in medicine, and 
in industrial microbiology it is equally 
important. We have wood preserva- 
tives, antiseptic substances for cloth, 
preservatives for foods and so on. Then 
there is the problem in agriculture — 
fungicides to prevent destruction of 
crops and of trees. Much work re- 
mains to be done in this field, after the 
physiology of the microérganisms is 
better known. In plants, the problem 
is more complicated than when dealing 
with animals, and the microbiologist in 
this field has unlimited opportunity. 

An article of this scope can touch 
only certain aspects of the subject, and 
these but superficially. It is, of course, 
obvious to the reader that to go deeply 
into all phases of bacteriology in indus- 
try, or even to touch upon all the 
branches of industry listed in an earlier 
paragraph, would have too much the 
character of a textbook rather than an 
article designed primarily to promote 
the broad interests of the scientific or 
engineering student. 
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equipotential electrical lines. The 
preceding summer he was in Okla- 
homa and Texas, using gravity and 
magnetic methods. This subject has 
become of so much importance that 
the Regional Meeting of the American 
Institute of Mining and Metallurgical 
Engineers, which was held in Boston 
the latter part of August, was devoted 
entirely to papers and discussion of it 
alone. This was the first time that 
the American Institute of Mining and 
Metallurgical Engineers had met in 
Boston for about forty years. 

The annual meeting of the Advisory 
Committee to the Department was 
held in President Stratton’s office on 
October 19. It was followed by a 
luncheon at his house. In addition 
to specialists from nearby, there were 
present Ralph Sweetser from Colum- 
bus, Ohio; William M. Corse from 
Washington, D. C.; Lawrence Addicks 
from New York; H. A. De Fries from 
Watervliet, New York: Samuel Hoyt 
from Schenectady, New York; B. D. 
Saklatwalla from Bridgeville. Penn- 
sylvania; E. D. Martin from East 
Orange, New Jersey; and W. R. Ingalls 
and Van Rensselaer Lansingh from 
New York City. The result of this 

(Continued on page 308) 
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meeting was an exchange of ideas 
which should be helpful both to the 
Committee and to the members of the 
staff. 

Graduate students are doing inter- 
esting work in the Department. Mr. 
K. Murikami, who is superintendent 
of a Japanese ore concentrating mill 
using froth flotation, is spending a year 
at Technology making a special study 
of flotation. Prof. John L. Bray of 
Purdue University spent the summer 
in the laboratory and made a begin- 
ning on his study of the causes and 
prevention of corrosion of iron and 
steel, looking toward the _ possible 
application of better protective coat- 
ings than are in use at present. Mr. 
L. B. Barker is working on the cause 
and prevention of gases in bronzes. 
Mr. J. P. Walsted is carrying out an 
elaborate series of tests on the method 
of hardening the surface of steel by the 
nitriding process, including. the proper- 
ties of the nitriding material and a 
study of the many and constantly 
increasing uses of this form of surface 
hardened steel. This is a line of work 
which Dr. Homerberg of the staff 
has been working on extensively for 
some time and he is, consequently, 
following Mr. Walsted’s work very 
closely. Cuar_es E. Locke. 
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failure reflects considerably upon the 
reputation of the maker and he must 
be certain that the castings which he 
ships out are sound; not some others 
which are just like the ones to be used 
and which he has tested, but the partic- 
ular ones which are to go in service. 
Examples of castings of this class are 
the fittings for high temperature and 
high pressure steam and oil equipment. 
Consider it from the point of view of 
expense. To replace a defective fit- 
ting in such service means a large ex- 
pense both for the actual operation and 
for the tie up of equipment, an expense 
many times that of a complete X-ray 
examination. The expense of machin- 
ing large castings is considerable and if 
the finishing cut opens up a serious 
shrinkage cavity or other defect, this 
expense goes for naught. Structures 
which contain important welded joints 
also come into the class which can 
profitably be examined by means of 
radiography. Here again it is the special 
job that needs X-ray examination and 
not the routine class of work. But in 
many fields of application, welding may 
still be considered as yet in an experi- 
mental stage so that the need of a 
thorough examination is greater than 
in the case of more thoroughly under- 
stood processes. 


There are two general methods of 
carrying out this radiographic work. 
One is to bring the castings to the 
X-ray laboratory where the complete 
equipment is available and where the 
examination can be made as complete 
as is necessary. The disadvantage of 
this method is the expense of shipping 
the castings, which frequently are very 
heavy, from the foundry to the labora- 
tory. The other method is to transport 
the X-ray equipment to the place 
where the castings are made. There is 
not at present any really portable X-ray 
equipment of the capacity needed for 
large castings, but it has been sug- 
gested that the equipment be mounted 
on a motor truck which could be driven 
to the particular foundry or manu- 
facturing plant. This scheme is per- 
fectly feasible and has much to recom- 
mend it, particularly if many castings 
are to be examined. 

The expense of taking radiographs 
is of course an important item. It has 
been estimated that if a comparatively 
large number of castings are to be ex- 
arhined, the cost is in the neighborhood 
of five dollars for each picture. It 
might vary from half this amount to 
twice depending upon the complica- 
tions of the object and the time re- 

(Continued on page 310) 
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First form 


Second form 
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This method increases the density 
of the steel by compression and like- 
wise controls the flow of the steel fibre 
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endurance life, as will be explained. 

The bar is first heated to an exact 
temperature checked constantly by 
optical pyrometers to obtain a non- 
oxidizing atmosphere for the 
prevention of scaling. 

The first blow of the 
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inner race ring produces the shape 
shown in the first form. This is im- 
mediately followed by the second 
operation, by which the ring is formed. 
The third or piercing operation cuts 
the ring from the bar. 

Thus the fibre or grain of the steel 
flows into carefully predetermined 
channels, bringing it parallel to the 
surface at the points of greatest 
load in the finished and revolving 
bearing. 

Normalizing and annealing opera- 
tions which follow relieve all internal 
strains and greatly refine the grain 
size of the steel. The di- 
rection of the fibre for 
maximum endurance _ re- 
mains unchanged. 
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quired in setting it up. Of this expense, 
about three-fourths is chargeable to 
the operator’s time and the other fourth 
to such items as power, photographic 
materials, depreciation of equipment 
and overhead. A typical casting may 
require about ten to fifteen pictures for 
a complete examination. A cost of 
seventy-five dollars for the examina- 
tion of a casting seems like a large item 
compared with the machining cost, for 
instance, but when one compares it 
with the cost of replacement of that 
casting as a unit in a large system, 
then the cost of the examination is 
quite small. These figures on the cost 
of X-ray examination are based on the 
result of work which has been carried 
on for several years in the X-ray labo- 
ratory of the Department of Physics of 
the Massachusetts Institute of Tech- 
nology. 

The present state of the situation 
may be briefly summed up as follows: 
The X-ray diffraction methods which 
are of such invaluable assistance to the 
metallographer are not capable of be- 
ing applied by the engineer directly to 
industrial problems. They are labora- 
tory methods which should be applied 
and interpreted by those particularly 
trained in this class of work. The re- 
sults, however, have much to do with 
the suitability of the material with 
which the engineer has to work. The 
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radiographic methods are more nearly 
practical, but here again complication 
and expense prohibit their application 
in a routine manner. However, they 
may be and are being applied success- 
fully to many special problems. There 
is a great deal of development work still 
to be done in this field. We are in need 
of more powerful equipment and more 
sensitive detecting devices so that the 
long exposures may be reduced. In 
radiography we need a method of 
rapidly examining large areas and only 
making a careful record of those areas 
which appear doubtful. This would 
materially reduce the expense. In the 
writer’s opinion, these developments 
will take place. The science is quite 
new and has made remarkable strides 
in the last few years. It is sufficiently 
important to warrant this develop- 
ment because it yields fundamental 
information which in many cases can 
be obtained in no other way. 
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At another time was I compelled to 
sprinkle sand over the metal roof of 
a closed car body to show that this 
roof was vibrating and causing a very 
disagreeable, unbearable rumble to the 
passengers in the car. It had been my 
contention that a soft non-vibrant 
fabric roof should have been used, for 
I knew that the entire metal body 
was an efficient resonator, but I had 
to prove this and I remembered that 
old experiment in physics where we 
sprinkled sand on a plate of glass and 
then vibrated the plate by rubbing a 
violin bow over the édge, whereupon, 
the sand particles rearranged them- 
selves into interesting geometric de- 


signs. Precisely this same thing oc- 
curred on the metal roof of that 
automobile. 


On still another occasion, upon in- 
vestigating a disagreeable vibration, 
we suspected that the body bolts, 
fastening the car body to the frame, 
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were in the wrong location. You know, 
of course, that each part, or member, 
of a structure has its own still period 
of vibration, just as a violin string or 
a tuning fork. Now the side bar of a 
car frame vibrates in the same fashion 
and there are joints along its length 
known as nodes and anti-nodes and 
by placing beakers of gasoline down 
its length, we could readily pick out 
these joints. We found that our bolts 
happened to be located at the very 
worst joints, namely the anti-nodes, 
the points of maximum vibration. In- 
cidentally in the experiment it was 
interesting to note that a very thin 
liquid, such as gasoline, was very easily 
disturbed by the vibration as its sur- 
face was violently agitated and drops 
of the liquid actually jumped out of 
the beaker, whereas, a comparatively 
heavy liquid, such as water, was 
scarcely disturbed. 

I well recall that in the early pro- 
duction of a now famous motor, we 
encountered excessive vibration, caus- 
ing a very aggravating rumble in a 
closed car body. After a long engi- 
neering conference, it was decided that 
we should make up new experimental] 
parts, involving practically every mov- 
ing part of the engine. The idea being 
that in reconstructing and trying out 
each individual assembly we would 
stumble across the offending member, 
which was causing most of our vibra- 
tion. This procedure was based on 
what we know as the “cut and try” 
method, very frequently used by engi- 
neers, but not considered at times to 
be scientific. After leaving the confer- 
ence and thinking this matter over, I 
decided that a program as compre- 
hensive as this would entail a delay of 
at least one month, and, as we were 
extremely anxious to remedy the diffi- 
culty as promptly as possible, I decided 
that something must be done to short- 
cut this procedure. This was accom- 
plished in the following manner and 
we obtained our answer within twenty 
four hours: 

The car with the rough motor was 
towed behind a second car and the 
clutch was dropped in with the engine 
in high gear. It was noted that the 

(Continued on page 312) 
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Serving Public Utilities 


HE leading public service compan- 

ies and industrial steam generating 
plants throughout the country use 
Bailey Meters because they are essential 
to the well-organized plant—the plant 
that accounts for its heat units as care- 
fully as for its dollars. 

The high standards of efficiency that 
prevail in these modern power stations 
reflect the profitable operating economy 
assured by Bailey Meter Control. 

Bailey Meters keep complete account 
of all important operating conditions. 
By their use, you can determine the fuel 
and stack losses, as well as check the fuel, 
steam and water consumption. These 
meters enable the operators to locate 
and determine the magnitude of the 
losses so they may be reduced to a mini- 
mum and the final results thereby im- 
proved. Bulletin No. 81B entitled, 
“The Heat Balance in Steam Power 
Plants” will show you how this can be 
done. Write for a free copy. 


Bailey Meter Co. 
Cleveland, Ohio 





Bailey Meters on a Pulverized Coal Fired Boiler 
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same vibration was recorded in the 
car being towed, as was noted when it 
was running at the same speed under 
its own power. We then removed suc- 
cessively each moving part, feeling cer- 
tain that when the offending member 
was removed, our vibratioa would 
finally disappear. Our engine was 
stripped down until only the crank 
shaft, connecting rods and pistons 
remained and the vibration was still 
there. The pistons, which at that 
time were made of cast iron and 
weighed thirty-two ounces, were cut 
down until they weighed but twelve 
and one-half ounces. This was done 
by cutting off the heads to simulate 
the weight of the aluminum piston. 
After this experiment our vibration 
had disappeared. 

I mention this because an engineer 
is compelled at times to use his wits 
to save work and obtain an answer 
quickly. Our problems are always 
intensely interesting. 

On still another occasion, I was 
returning from Bay City to Detroit, 
late in the evening, when my motor 
suddenly overheated and the water 
boiled out of the radiator, one hundred 
and twenty-two miles from home. I 
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Technical Training—Plus 


(Continued from page 310) 


quickly diagnosed the trouble as no 
water circulation and guessed that the 
pin, which attached the pump impeller 
to the pump shaft had been sheared. 
I afterward found this to be the case. 
The problem was to get back to De- 
troit without refilling the radiator 
every few miles. I remembered that 
phenomenal gasoline economy can be 
obtained in a motor after the car is 
brought up to top speed and the igni- 
tion turned off, clutch thrown out and 
the car allowed to coast down to about 
ten miles per hour. I reasoned that if 
phenomenal economy could be ob- 
tained in this way, it followed that 
there would be very little heat lost to 
absorb in the water. I tried this out, 
accelerating to sixty miles per hour, 
then coasting down to ten miles per 
hour and arrived in Detroit with my 
radiator full, averaging thirty-five 
miles per hour for the run of one hun- 
dred and twenty-two miles. The gaso- 
line economy was nearly thirty miles 
per gallon, which was ordinarily about 
seventeen to eighteen miles per gallon. 

In college you are trained to think. 
Later you must train yourself to decide 
a good many weighty problems. I have 
met many men who are brilliantly edu- 
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cated, but who have made miserable 
executives, due, I think, principally to 
the fact that they have had a very 
mediocre business training, and an en- 
gineer who has no business training will 
be greatly handicapped in later life, 
when he should be stepping up to 
higher executive positions. 

The engineering field is broadening 
and an engineering training is an in- 
valuable asset to any business execu- 
tive, consequently today, we find many 
of our principal executives in the larger 
corporations who are graduate engi- 
neers. They may never have followed 
engineering as a profession, but con- 
cede that such a training has been 
invaluable, giving them a better un- 
derstanding and a clearer insight into 
the business which they are directing. 

It is said that during the past decade 
there has been a greater development 
in the arts and crafts, many more epoch- 
making inventions and discoveries, 
covering every possible branch of 
human endeavor, than has been made 
in the entire preceding period, dating 
back to times prehistoric, but my pre- 
diction is that during the next fifty 
years we shall see even more progress 

(Continued on page 314) 


L. E. KNOTT APPARATUS COMPANY 
CAMBRIDGE, MASSACHUSETTS 


SINCE 


1 s.9 5 





December, 1928 THE TECH ENGINEERING NEWS 


Mississippi Polished Wire Glass 


The wire glass with the plate glass finish that protects thousands 
of fine buildings when the neighbors are on fire. Particular 
architects specify it because its high quality has won recognition 
everywhere. If you want safety and security you will also specify 
“Mississippi” — the standard since the standard was created. 


MEESSISSIPPI WIRE GLASS COMPANY 
cHicaco ° 220 FIFTH AVENUE - NEW YORK ~~: = sf LowIs 





314 


Technical Training—Plus 
(Continued from page 312) 


and greater development in all things. 

A great many years ago, about 1850, 
in a debate over a congressional report, 
concerning the patent office, the state- 
ment was made that probably all the 
gveatepoch makinginventions had been 
conceived and all subsequent inven- 
tions would be in the form of mere 
improvements in design.- Considering 
our past performance since that period, 
how can we possibly sell our country 
short? I do believe, however, that the 
trend of inventions will not be quite 
so radical, due to the corrective and 
constructive work being done by 
thousands of engineers working so 
diligently in our industries. 

In closing, I should like to give a 
little homely advice, which I have 
gathered by close observation of many 
leaders in the engineering fraternity 
and that is, that high scholastic stand- 
ing is always extremely desirable, but 
by no means the only requisite. 

It is imperative that you develop a 
broad vision and do a good deal of 
biographical reading on the side. 
Never lose an opportunity of obtain- 
ing an interview with a great and suc- 
cessful man, not that you will of 
necessity copy his ideas or methods, 
but that you will in all probability 
obtain an invaluable inspiration for 
your success. 

Remember that the professional im- 
pression you make upon your prospect, 
or your superior, is fully as important 
as your possession of great knowledge. 
Colleges are beginning to recognize this 
fact and are literally beginning to turn 
out professional actors on the great 
stage of life. 


A Squeeze Riveter of novel design 
has recently been developed. It differs 
from the usual type in that it has bolted 
to it a yoke which fits over the pieces 
to be riveted and holds the rivet in 
place. 

Its outstanding points are light 
weight, low cost, and the fact that with 
it one man can do work that with the 
ordinary riveting gun requires two. 

A large number of interchangeable 
yokes is furnished so that a variety of 
requirements may be met. 
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Railroad Course 
(Continued from page 292) 


the same in the other departments. 
The group which is now with the 
Mechanical Department of the Rail- 
road will return to the Institute for the 
second term of the present year. Dur- 
ing succeeding work periods this group 
will get practical experience in other 
branches of the operating department, 
typical schedules for which follow: 

Maintenance of Way. (a) Office of 
chief engineer, engineer maintenance 
of way, or division engineer; (b) bridge 
engineer’s office (or inspector of con- 
struction); (ce) track work; (d) signal 
department. 

Conducting Transportation. (a) Sta- 
tion work; (b) yard work; (c) freight ser- 
vice; (d) passenger service; (e) freight 
house operation; (f) car service office; 
(g) division superintendent’s office.., 

General. (a) Accounting; (6) stores 
(including inspection and testing of 
materials); (c) research and special 
investigations. 

The course in Railroad Operation 
(I-A) is administered through the Civil 
Engineering Department, and one of 
the members of the staff acts as liaison 
officer between the Institute and the 
Railroad. It is his duty to keep in 
touch with the students on codperative 
work and with the railroad supervising 
officers under whom they are working. 

Although students receive reasonable 
compensation while with the Railroad, 
the purpose of the coéperative work is 
not primarily to enable students to 
earn money, but it is to give them an 
opportunity to get practical railroad 
experience. It should be borne in mind 
that the course in Railroad Operation 
is based on a fundamental engineering 
background which includes much of the 
work in the civil, electrical and mechan- 
ical engineering departments, together 
with certain railroad subjects which 
are planned to tie in the work at the 
Institute with that at the Railroad. 
The fifth year at the Institute is de- 
voted to graduate work; during this 
period the individual student will pur- 
sue further particular phases of rail- 
road operation, such as terminal design 
and operation, locomotive engineering, 
fuel economy, electrification, and motor 
transport. 
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Industrial Museum 
(Continued from page 284) 

to the general visitor will be kept cata- 
logued and made available to those 
who have reason to make special studies. 
Altogether, the museum should not 
only be a valuable aid to the univer- 
sities and schools generally, but it 
should stand as an ever ready means of 
clarification of our abstruse, mechan- 
istic world to those who have long since 
graduated as well as to those who have 
taken other routes of education. 

The Museums of the Peaceful Arts 
is being backed by a group of men 
nationally known for their ability to 
carry things through. 


DE PONTIBUS 


A Statically Indeterminate Love Song 


(Reprinted from “The Technograph’’) 


I stood on the bridge at midnight, 
A simple Prait-truss span, 
And my fingers were held fixed- 
ended 
In the clasp of my love — dear 
Ann. 


And I sighed as I there surveyed 
her, 
My love so passing fair. 
While a sportive wind load sudden 
Caused tensile stress in her hair. 


“Ann, wilt thou walk beside me 
‘long Life’s hard surfaced road? 
On my ribs spiral reinforcement 
My heart sets up an impoet 
load.” 


“Oh, Ann, beam thou upon my life 
I pray thee do not dim it.” 
And my joy, when she softly whis- 
pered “Yes” 
Exceeded the elastic limit. 


— Author in hiding. 
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lenkins Bronze Globe 
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250 lbs. steam. 


Traditions— 
in college and in business 





At every college, long-standing traditions are 
part and parcel of a student’s life. Campus 
customs and campus ceremonies have a pro- 
found effect on the characters of students and 
graduates alike. 


The effects of long-standing traditions are 
noticeable in business organizations, too. The 
Jenkins tradition, established in 1864, de- 
mands that valves be made for the maximum 
service not merely the average, and that 
standards of manufacture should be main- 
tained at the highest level. 


The effects of this tradition are apparent in 
the reputation of Jenkins 
Valves and the favor they 
find with consulting and 
operating engineers 
throughout the country. 
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A new Jenkins Bronze 
Valve with resilient 
Jenkins Disc for steam 
pressures to 250 lbs. 
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a copy of this catalog. Write today. 
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Book Reviews 


(Continued from page 298) 


era of military, use is stressed, and the 
several ways in which the war stimu- 
lated research and pushed the industry 
ahead by leaps and bounds are noted. 
The United States, the country which 
has previously been so backward in 
this line, came to the fore at this time, 
and since then has led the world in 
production and experimentation along 
these lines. 

The last part of the book is con- 
cerned with the era of popular use and 
records in some details the attendant 
legislations in this country. For the 
first time we follow the various changes 
in governmental policy and at last 
arrive at an understanding of the seem- 
ing contradictions in their present law. 
We repeat, for the man who enjoys a 
historical biography, we recommend 
the “Rise of Radio” without reser- 


vation. H. A. R. 


A New Automatic Loom, called 
“Cotton King,” has recently been 
developed by a loom manufacturing 
concern for the requirements of ver- 
satile and high speed production. It is 
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capable of great elasticity of operation, 
for not only will it produce fabrics 
ranging from _the finest voiles, includ- 
ing rayon, to, heavy ticking, but will 
weave them at high speed and without 
the usual difficulties. a 

The building of the outside frame of 
this new loom in three pieces purmits 
easy filling of the magazine and makes 
it possible to use short and long bobbins 
in the loom at the same time. The 
outside pieces are especially finished 
to prevent chafing or untwisting of the 
filling yarn, thus eliminating the break- 
age of the filling at the time of transfer. 
The special chrome-nickel steel bolts 
used throughout the machine eliminate 
the stretch and the consequent loosen- 
ing of the parts, thus prolonging the life 
of the machine. 

With the new loom, production is 
more profitable, not only through more 
yardage of better quality but in the 
reduction of waste, operation of more 
looms per weaver, and at the same time 
lower maintenance costs. 


A Cooling System of the vertical 
trunk brine type, replacing the older 
forms of refrigerating units employing 
shell and tube brine coolers, has re- 
cently been perfected by a Pennsyl- 
vania concern. 
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This new type of refrigerating ma- 
chine uses a salt brine instead of the 
calcium solution which up to the 
present has most frequently been em- 
ployed. The required ammonia being 
fed by an automatic float control, 
eliminates hand expansion. Also, the 
evaporator embodies the use of a 
solidly welded container, such that 
there are no joints beneath the surface 
of the brine. 

Aside from the greater efficiency 
obtained, due to the use of the new 
salt brine and new type of container, 
the automatic float feed control pre- 
vents excessive superheat at the com- 
pressor under varying load conditions. 


A New Valve Operating Unit, 
which is motor driven and makes pos- 
sible automatic operation of all valves 
up to 6 inches, has been announced. 
It can be operated automatically either 
by push buttons or by float switches, 
temperature controlling devices or by 
pressure regulators. 

Although while it was first designed 
for service in industries where regula- 
tion of pressures and temperatures is a 
requisite, it is likewise adaptable to 
many miscellaneous applications, such 
as operating skylights and radiators. 
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HE MASSACHUSETTS INSTITUTE OF TECHNOLOGY offers 

Courses, each of four years’ duration, in Civil, Mechanical, Electrical and 

Aeronautical Engineering; Naval Architecture and Marine Engineering; 
Mining Engineering and Metallurgy and Geology; Architecture and Architectural 
Engineering; Chemistry, Chemical Engineering and Electrochemical Engineering; 
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permitted. 


Entrance examinations are held at the Institute in September. In June appli- 
cants will be examined by the College Entrance Examination Board in Boston, 
New York, Philadelphia, Chicago and many other cities in America and Europe. 
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the instant you want it : 


The moment you are ready for your gas 
flame, it springs into full action! 


Likewise, at your will, it is instantly and 
completely extinguished. 


When you use gas, there is no carrying 
over of fires during periods when heat is 
not wanted. 


Nor is time lost in bringing a fire up to 
the required temperature. 


This feature alone of gas for industrial 
uses is important. It represents a val- 
uable saving of time; conservation of 
man-power, and economy of operation. 


More than that, the flexibility of gas, 


THE TECH ENGINEERING NEWS 


ane 


which makes possible this very feature, 
insures perfect temperature control for 
every manufacturing process. 


Quite naturally, this makes for improved 
products and fewer rejections. 


Considering all the many advantages 
afforded by gas—of which these are but a 
few—it is no wonder that industry is to- 
day employing gas in 60,000 different 
ways! 


Your local gas company will be glad to 
tell you how gas can be profitably em- 
ployed in your plant. Telephone or write 
to them—your inquiry will not obligate 
you. 


For free copy of book, ‘Industrial Gas Heat”, address 





American Gas Association 
420 Lexington Avenue, New York City 





YOU CAN DO IT BETTER WITH GAS 


/ 
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This is one of a Series of Eagle-Picher Advertisements ] 
appearing in Oil Field and Industrial publications. 


Let us 
send you this 


FREE BOOK 


ECH ENGINEERING NEWS 





December, 1928 


—how three bearing metals meet 





95% of all bearing needs 


This comprehensive new book describes in detail the 
development of the three Eagle Bearing Metals which 
have been scientifically designed to meet 95% of all 
bearing metal requirements. 


The book contains much practical information on 
the application of bearing metals, and describes the 
functions of the Eagle Bearing Service. 


Send for your free copy today. The Eagle-Picher 
Lead Company, Chicago, Joplin, Cincinnati. 


Eagle-Picher Lead Company, 
Joplin, Missouri 

Please send me, without obligation, your free Eagle Bearing 
Metal Book. 


Nam 
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EAGLE Bearing Service 


1 Eagle Dreadnaught High-Speed 
Bearing Metal—for extreme speed 
and heavy pressure conditions. 





7 Eagle Outlasta General Service 3 Eagle Durable Bearing 
Bearing Metal — for average Meta/—for the less severe 
speed and pressure conditions. bearing requirements. 


TECHNOLOGY PRESS. CAMBRIDGE, MASS. 





REG, U.S. PAT. OFF. 
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Pavers, Mixers—Gasoline Shovels, Cranes and Draglines 







Ty L. July, 1927; the Mountain Springs” 
grade was a treacherous ten miles of 
rocky trail which led out of the Imperial Valley 
into*the mountains of San Diego, California. 


At that time a concrete highway, 20 feet wide 
and 7.2 miles in length, was completed. Its ele- 
vation variance is approximately 1800 feet mak- 
ing an average grade of 7% with super-elevated 
curves and a continuous series of alternating 
reverses. 7 

Unusual conditions — preparing a grade from 
solid rock formation, long haul of materials, 
temperature as high as 122° — demanded rug- 
ged, dependable equipment. That’s one, reason 
why the Koehring Heavy Duty Shovel did all 
the excavation work — traveling over uneven 
rock formation. 

At the stock pile and batcher bin a Koehring 
Heavy Duty Crane handled the crushed rock 
and sand while on the grade a Koehring Heavy 
Duty Paver mixed the dominant strength con- 
crete, — a complete Koehring-equipped job. 


KOEHRING COMPANY 
MILWAUKEE, WISCONSIN 


Manufacturers of 










titching 
Steel 


“TF IT’S better we want it’, cries a 

generation that has witnessed the 
introduction of radio, television, talking 
movies, electric ships, and a multitude 
of other electrical adaptations. 


Electric welding, which stitches steel 
with joints as strong as the metal itself, 
is now taking an important place in the 
structural-steel field. 


Why? 


Because by it building structures are 
fabricated silently, swiftly, rigidly, and 





easily, with simplified design, less draft- 
ing, and a saving of from 12 to 15 per 


cent in weight of stecl. 


To-morrow’s engineers are charged with 


the responsibility of continuing the 





scientific advance of this electrical age. 


By utilizing electric power, not only in General Electric manufactures 
aime > . the most complete line of arc- 
building construction but in every welding equipment. Conform- 
+ . 1 ing to the high standards of 

human activity, they will contribute ochet Genewal Electtic peod- 


materially to industrial progress and ucts, such as MazDA lamps, 
turbines, and motors, this 


human welfare. equipment is identified by the 
G-E monogram. 


GENERAL E L C" C 
GENERAL E Ic COMPANY, SCR en BCT AY FT, N E W YORK 


LECT R 











